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RAILWAY ACCIDENTS. 


POSITION OF BLOCK INSTRUMENTS. 


COMMENTING upon the accident which occurred on 
the 15th of February last, at the North Kent Kast 
Junction, near New Cross, on the South Eastern Rail- 
way, Major-General Hutchinson, R.E., in making his 
Report to the Board of Trade, observes :— 

“The present position of the block signal instru- 
ments in the East London cabin is not a good one, as 
they are at the ends of the cabin instead of on a shelf 
over the signal levers; in the latter position they 
would be much more under the signalman’s eye when 
working his levers.” 

It will probably be remembered that this accident, 
which resulted in complaint of injury to nineteen 
passengers and three servants of the company, was 
really the result of mistake on the part of the signal- 
man, aman who had been seven years in the service, 
five as a signalman. The signalman failing to notice 
or remember that he had not received “line clear” 
from North Kent East Junction for an up goods train 


v ~ “ad passed his box, lowered not only the up 


“iiome signal, but lowered also the up distant and up 


starting signals, on receiving the “train on line” 
signal for an up passenger train from Strood. Having 
done so he was obliged to quit the box, leaving it in 
the hands of a signal lad. The signal lad saw the 
Strood train arrive, and placed the up distant and 
home signals at danger. He then signalled the train 
on to the North Kent East Junction cabin, without 
noticing the position of the electric semaphore arm 
worked from that cabin. He perceived the mistake 
that had been made when the train had about reached 
the North Kent East Junction distant signal, when it 
was too late for him to do anything. On reaching the 
junction the passenger train came into collision with a 
goods train. 

We have entered somewhat into the details of the 
case in order that the circumstances may be clear to 
our readers. Although apparently a small matter 
where the blcck signalling instruments are arranged, 
it is in fact a most important matter. A signalman 
should never be called away from his signal frame. 
Everything connected with his signalling should be 
arranged so that he may apply himself to any one 
branch of his duty without neglecting any other 
branch. Thus his electrical block signalling instru- 
ments should be immediately under his eye and ready 
to his hands when working his mechanical signal 
levers. He should not be forced to turn his back upon 
the one whilst attending to the other. Signal levers 
are usually so placed in signal boxes that the signal- 
man standing at his frame possesses a good view of his 
outdoor signals, approaching trains, &c. The position 


which affords him this prospect is clearly his proper 
position, and to that position should be brought what- 
ever other apparatus is needed in order to enable him 
correctly and safely to perform his duty. In Langdon’s 
“ Application of Electricity to Railway Working,” the 
importance of thus arranging the apparatus has been 
very fully pointed out ; and we are glad to have the 
opportunity of emphasising it, for there are few posts 
on a railway which place the lives of passengers so 
completely in the hands of the officials occupying them 
as those filled by signalmen. 


THE discussion on Transformers «. Accumulators 
ended a week ago in the absence of Mr. Crompton, 
who will reply to his critics at a subsequent meeting. 
It was well-nigh impossible for speakers to forget 
during a discussion in which so many interests were 
involved that they were makers and vendors of par- 
ticular appliances, hence we expected to find speakers 
who compared the two systems with dispassionate 
criticism considerably in the minority. Though we 
had floods of opinion we had really very little, if any, 
science. Any man can pick holes in another man’s 
estimate; nothing is easier; but on both the A.T. and 
B.T. sides figures such as could be relied on were con- 
spicuous by their absence. 


SEVERAL speakers expressed «their regret that Mr. 
Crompton had not given the figures obtained at Vienna 
instead of concerning himself with a hypothetical 
plant existing at the moment only in his own brain. 
It will be remembered that we expressed ourselves in 
a similar strain last week. Though we should be glad 
to know that an installation on the B.T. system could 
be put down at a price closely approaching that of the 
A.T. system, still we cannot forget that Mr. Crompton’s 
paper by no means realised the promises he had made. 
He had said that at the Grosvenor Gallery, lamp for 
lamp, they consumed a quantity of coal equal to five 
times the amount he consumed at Vienna. Now what 
does Mr. Crompton consume at Vienna? Where is the 
coal bill and where are the figures from the stokehole 
to the lamps which he practically pledged himself to 
produce ? Let us remember that it was Mr. Crompton 
himself who challenged the production of figures. It 
was he who gave the commercial turn to a purely 
scientific argument on the construction of transformers. 
He challenged the A.T. party to rival in economy his 
Vienna plant and lo! and behold! at the moment 
when we look for facts he gives us speculations, when 
we expect to hear about an important installation 
actually at work we are treated to a mere estimate for 
an installation not even projected. 


OF estimates we have had enough, and we fear that 
Mr. Crompton has made rather serious mistakes in 
some of his items. One speaker declared that the dis- 
tribution from four centres with the mains proposed 
was impossible ; another, that he would not undertake 
the distribution at Mr. Crompton’s prices if he had the 
Bank of England at his back ; and a third, that the 
loss in potential would be several times greater than 
that given in Mr. Crompton’s estimate. In showing 
exactly what has been done in the way of distribution, 
the Vienna figures would have proved of special value 
at this stage. 


PROF. FORBES, who has lately returned from 
America, criticised somewhat severely the several items 
of the estimates. The professor has during his visit to 
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the States made himself thoroughly familiar with the 
Westinghouse system in all its details, and promises 
by-and-bye some interesting facts regarding it. Mean- 
while we fancy Prof. Fortes has acquired the Yankee 
habit of indulging in rather tall talk. An installation 
of ten thousand lamps he considers a mere bagatelle, 
and, in the future, he says, lamps will be required by 
hundreds of thousands. Precisely; but when? For 
eight years we have listened to this kind of thing, but 
not yet have the prophecies been fulfilled. It is un- 
fortunately forgotten that we have to contend in this 
country with what are known as British obstinacy 
and old-world conservatism, both factors militating 
powerfully against the introduction of novelties and 
which Acts of Parliament are powerless to remove. 


MR. GORDON’Ss statements puzzle us not a little. He 
professes to have obtained from secondary batteries 
efficiencies varying from 75 to 95 per cent. Now what 
meaning, we would ask, does Mr. Gordon attach to the 
term efficiency ? It is well known, as Mr. Esson re- 
marked, that the average accumulator requires to charge 
at a difference of potential of 2°5 volts, while during its 
discharge it gives about 2 volts. Imagining that we 
get from a cell the same number of coulombs as we 
put into it, the efficiency is only about 80 per cent. 
But inasmuch as we get from the cell less coulombs 
than we put in, it is doubful if more than 70 per cent. 
can be obtained in practice. It is probable that Mr. 
Gordon means by efficiency the ratio of the ampére- 
hours returned to ampére-hours put in ; but this is nota 
scientific application of the term, and it would be highly 
misleading to employ it in this sense. By efficiency 
we mean the ratio of energy returned to energy spent. 
Without advice to the contrary, we understand the 
term in this sense, and some explanation of Mr. 
Gordon’s phenomenal results are therefore called for. 
In the B.T. system the dynamos supply direct a large 
proportion of the current, and it does not, of course, 
follow that because the energy efficiency of an accumu- 
lator charged and discharged is 70 per cent., there would 
be a loss of 30 per cent. throughout the whole system. 


THE continuous current transformer was not without 
its supporters in Mr. Esson and Mr. Sellon, the latter 
member referring at some length to the advantages 
which he considered would follow upon its use. We 
have several times referred to the continuous current 
transformer as an appliance worthy of serious attention. 
Its chief advantage lies in the fact that it can be 
employed in conjunction with secondary batteries, and 
we believe the putting down of a large installation in 
which it played a part would influence very materially 
the future of electrical distribution. As may be 
imagined, the conductors had also a few speakers, who 
occupied themselves exclusively with their claims. 


THE Society for the Abolition of Primary Batteries 
has not yet been formed, consequently the wide world 
is still free to that irrepressible genius, the inventor 
of a perfect primary battery. From the North, from 
canny Tyneside—Newcastle, in fact—now comes the 
story of: a wonderful invention, the result of eighteen 
months’ eareful experiments by Mr. R. P. Milburn, 
whereby the defect of local action in batteries is over- 
come “by making the excitants as nearly as possible 
of equal strength.” “By his invention, instead of the 
plates having to be lifted by hand, as hitherto, the cur- 
rent may be disconnected by means of aswitch. . . 
The battery is composed of an outside cell of ebonite, 


- lators, we have the following brilliant description :— 


containing two porous jars, the elements being zinc and 
carbon. The zinc is immersed in a secret preparation, 
containing two acids and a salt of potassium, which in 
conjunction with the charge for porous pot, gives off 
very high electricmotive force and very low resist- 
ance.” We should advise this ingenious gentleman to 
apply for a patent, setting forth the statement which 
we have italicised, and the fact that the battery gives 
off very low resistance as sufficient justification for his 
claim of novelty. When is Mr. Milburn coming to 
London to form a company from which to extract a 
few thousands or tens of thousands for his patent 
rights? Surely there are precedents enough to induce 
him to take this course ! 


WE are glad tw call attention to the reports on the 
Priestman petroleum engine, which may be perused in 
our other columns. The advantages of such prime 
motors are obvious, and doubtless we shall see them 
employed to a great extent before many years have 
passed. It will perhaps be noticed that the measure- 
ments of oil consumption per brake horse-power hour 
taken by Sir William Thomson at Hull, and by others 
at Millwall, are almost identical. 


To our Chicago contemporary: You have guessed 
our meaning completely. The reason why bad work- 
manship is seen on a larger scale in the States than in 
England is because practical electrical work is con- 
ducted on a larger scale in the States. 


OUR esteemed contemporary the Hlectrician has no 
doubt very sufficient reasons for comparing the dinner 
lately given to Sir John Pender with the dinner given, 
in memory of the pioneers in electrical science, to 
English and foreign electricians and telegraph-engi- 
neers on the occasion of the jubilee of the electric 
telegraph, but much as we appreciate our contem- 
porary’s motives, much as we admire Sir John Pender 
as an able man of business, we cannot but feel that the 
comparison is scarcely flattering to those in whose 
honour the jubilee dinner was given. A social festivity, 
in which the presentation of a portrait held a promi- 
nent place, is hardly to be mentioned in the same 
breath as a meeting dedicated to the memories of those 
who first devoted their lives and energies to the elucida- 
tion of a science in which, thanks to their labours, we 
are to-day so far advanced. 


A CERTAIN Mr. Stapylton, according to the Kent and 
Sussex Courier, has been edifying the intelligent in- 
habitants of Tunbridge Wells by a lecture on the 
“ Electric Light.” Whether Mr. Stapylton intends to 
engineer the electric lighting of the town is not 
apparent, but if he is likely to do so some interesting 
results will probably be obtained. In the course of his 
discourse the lecturer informed his audience that “ one 
of the simplest forms of battery is that used by the 
General Post Office for telegraphing. It consists of a 
long box or trough, like those used for plants in window 
gardening in towns, fitted with a number of plates of 
zine and carbon arranged alternately, and set on edge 
like a row of books in a book slide. The plates are 
fixed in pairs, a zinc and a carbon plate together, a 
little distance apart, and the box is then three parts 
filled with some corrosive fluid, such as a weak solution 
of sulphate of copper, or for a stronger battery, sulphuric 
acid or bichromate of potash.” Speaking of accumu- 
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“ An accumulator is made like the battery I have de- 
scribed, but the operation is reversed. There are the 
pairs of plates, but both of copper, and a zine solution 
instead of an acid. But instead of generating electri- 
city as in the former case, the battery is charged with a 
current from another machine, the effect of which is to 
produce a zinc deposit on one plate and sulphate of iron 
on the other.” A magnet, we learn, “is a piece of iron 
or steel bent in the form of a horse-shoe, the middle 
being covered with sealing wax as a non-conductor, and 
the ends magnetised by touching it with a loadstone.” 
We are also informed that “in the alternating dynamo 
the current is reversed at every half revolution, which 
may amount to 5,000 times in a minute,” and also 
“when force has to be transmitted over long distances, 
transformers are much the cheapest and the most con- 
venient, inasmuch as a small wire can be used.” We 
thought we ourselves knew a little about such matters, 
but now we find to our sorrow that we have a very great 
deal to learn. Perhaps, however, a maliciously inclined 
reporter has deliberately misrepresented the lecturer’s 
explanations of the “ Electric Light ” ? 


ALL that is to be known has not yet been learnt 
regarding atmospheric electricity : that much is certain. 
But we shall be very much surprised if it is ever 
discovered to be a fact that dynamo machines exert 
any appreciable effect upon heavenly electric mani- 
festations. It is said to have been observed in America 
that in the vicinity of towns where electric lighting is 
in vogue, and where, consequently, a number of dynamo 
machines are in operation, thunder and lightning have 
become almost unknown, at any rate so far as any 
severe and dangerous disturbance is concerned. A 
theory is forthwith promulgated that “in cities the 
electric machinery so exhausts the atmosphere of this 
element that when an electric wave comes along it is so 
diffused that it makes no violent demonstration—it 
dissipates itself in supplying the drain that preceded 
its approach ;” the “drain” being brought about by 
the absorption of the electricity residing in earth and air 
by the dynamo machinery! This is very plausible as a 
Yankee theory so far : but then comes the discovery that 
the “electric displays” are more than usually violent 
in country districts, and an effort has to be made to 
account for this fact in a manner which shall be in 
harmony with the influence-of-the-dynamo theory. 
Our cousins are ingenious, and if they cannot finda 
second explanation to harmonise with the first they 
will reconstruct from the beginning, no matter if the 
subsequent is at complete variance with the first 
assumption. Listen! “Does the consumption of elec- 
tricity in cities cause a flow of the fluid townwards, so 
that the vacuum thus created in the country has to be 
supplied from currents rendered violent by the draughts 
made upon them ? Or is the force or element, or what- 
ever it is, consumed when used for light or power ? 
May it not be that after performing its functions it is 
no less potent or present ; that use does not diminish its 
quality, while we augment the supply by its chemical 
manufacture, and thus the cities have a surplus which 
crowds off the entire storm currents and compels them 
to extract their forces in the country ?” Here is a choice 
of theories for you : on the one hand you may believe 
that the dynamos in cities absorb the electricity from 
the surrounding atmosphere, thus lowering the supply 
until it is below flashing point ; or on the other, that the 
creation of additional electricity by dynamos in batteries 
sends the atmospheric electricity in towns galloping off 
to display itself with additional vehemence in retired 


spots where no lighting rods are nor dynamos. Truly, 
the workings of the American mind are wonderful, 
when they produce in one movement, as it were, or in 
succeeding movements, propositions which are the 
very antitheses of each other ! 


WE commend to the notice of the medical Press of 
this country, No. I., Vol. I., of a paper just issued called 
The English Home. In it will be found an article 
entitled, “ An interesting visit to Harness’s electropathic 
establishment,” by a Barrister-at-Law, who appears 
in this case to be a Barrister-at-Sea. We cannot, of 
course, identify the legal gentleman, but it seems to us 
almost impossible that any man whose education fits 
him for the position of a Barrister-at-Law could be so 
imposed upon as to allow himself to become the mouth- 
piece of the “eminent medical electrician” who 
presides over the Oxford Street establishment. The 
journal above-mentioned has not adopted a very happy 
title, for if this is a criterion of its future policy, we 
doubt whether it will find a place in any cultivated 
English home. It is a crying shame that legislation 
does not step in with strong measures for the repres- 
sion of the “ electropathic belt” industry(?) The 
Exchequer would benefit most materially by a 
wholesome tax upon every appliance of this nature. 


THE subject of the articles commenced in our present 
issue, from the pen of Mr. Legh S. Powell, will, we 
think, just now form a theme of considerable interest. 
The writer has had experience of no ordinary kind in 
the practice upon which he treats, and the conclusions 
he arrives at as the result of his experiments may be 
reasonably expected to contain information not gene- 
rally known, if not absolutely novel. 


WE hear that the Council of the Physical Society is 
considering a question affecting its proceedings to a 
considerable degree. It has become somewhat common 
during the past few months to find in one or two tech- 
nical journals something more than mere abstracts of 
the papers read at the Saturday meetings weeks before 
they are officially published in the Society’s organ, and 
we believe that the subject of whether Press repre- 
sentatives should or should not be present at the meet- 
ings is now under discussion. 


MR. A. PULBROOK, writing to the Standard of yes- 
terday, states that it does not seem generally known 
that the new duty on companies, to which we referred 
in our leader of the 13th ult., is in addition to the 
registration fees at present charged, and not in substi- 
tution. He argues that companies having large capitals 
pay much less registration fees in proportion, and con- 
sequently will get off much cheaper in the end than 
the smaller ones. 


THE following fragment, scribbled in pencil on the 
back of an old envelope, was picked up in the lecture 
theatre at Kensington after the Physical Society’s 
meeting of last week. It evidently has reference to 
the Lamont-Frélich formula, and we here rescue it 
from oblivion. 

Prof. 8. P. Thompson, Joy. :— 

My object all sublime 
I will achieve in time, 
Is to make the formula fit the line, 


The formula fit the line. 
Chorus—His object, 
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ON “FLASHING” CARBON FILAMENTS AT 
DIFFERENT TEMPERATURES. 


By LEGH S. POWELL. 


IN the manufacture of incandescent lamps, one of the 
greatest difficulties that is experienced is that of turn- 
ing out the lamps of equal incandescence at a given 
electromotive force. There are many causes which 
combine to produce this variation, but perhaps the 
most important of all is that due to the process techni- 
cally termed flashing. This process, as is now well 
known, consists in heating the high resisting substance 
(usually carbon), while immersed in a gas, vapour, or 
liquid, of, or containing, some hydrocarbon or other 
suitable carbon compound, by means of an electric 
current, whereby fresh carbon is deposited and the 
resistance is lowered. 

Not only do the lamps vary en masse when finished, 
but the individual lamps will sometimes continue to 
alter in resistance under the influence of time and 
running at incandescence, and even if kept in the cold 
only, and the flashing process is no doubt largely re- 
sponsible for this alteration, as well as for variation 
in the original electromotive force. 

To obtain, if possible, a clearer insight into what 
really goes on by employing different temperatures in 
flashing, the enquiry about to be described was started. 
Many of the results are in accordance with previous 
knowledge and anticipations, but they are here brought 
out in a very striking manner, and are therefore in- 
teresting, whilst others were novel and unexpected, to 
the writer at any rate. 

Liberty will be taken, en passant, to mention certain 
other experiences, not directly connected with the 
object of the investigation, which occurred in the 
course of the experiments. 

{-fBefore proceeding, however, it will be well to briefly 
describe the processes by which these particular lamps 
were made. 

The raw material from which the carbon filaments 
were prepared was-a somewhat brittle and perfectly 
transparent kind of cellulose, the section being circular, 
or nearly so. It was, moreover, extremely homo- 
geneous and throughout its length even in section. 
When baked, the filaments had a remarkably smooth 
and polished surface, and a very dense structure. After 
cutting the requisite length, the processes to which the 
filaments were subjected consisted of :— 

1. Flashing at a bright whiteness, in ordinary coal 
gas at the atmospheric pressure, to a given resistance 


cold with an intermittent electric current. 


2. Mounting or joining the ends of the filament of 
the required length to platinum wires by means of de- 
posited carbon in a way well understood. 

3. Flashing the mounted filament, in the vapour of 
amyl acetate at the atmospheric pressure, to a final and 
definite resistance cold. This process will be called 
“ reducing ” throughout this paper. 

4, Inserting the filament into a glass bulb, and sealing 
the glass round the ends of the wires made into loops. 

5. Exhausting the bulb and sealing it off. 

The reasons for adopting these processes cannot be 
entered into in this paper. 

The object of the present investigation was to ascer- 
tain what are the different effects of :— 

1. Flashing at the ordinary bright temperature in 
coal gas at the atmospheric pressure. 

2. Flashing ata slightly less bright temperature than 
the ordinary, in the same. 

3. Flashing at a slightly brighter temperature than 
the ordinary, in the same. 

The nature of the surface of the original filaments is 
well known to have a very material effect on the kind 
of carbon which is deposited upon it whilst flashing. 
Variation due to this cause may, however, be almost 
disregarded in the present experiments, since the fila- 
ments, as already mentioned, were extremely smooth 
and polished to start with, and differences could not 
even be detected by means of the microscope. 

In selecting ‘the filaments great care was taken that 


they should all be of practically identical size, and it 
was found by experience that weighing each carefully- 
cut filament on a delicate balance was far preferable 
and more accurate to gauging them by means of a 
microscope and vernier. 

But an interesting and important observation was 
made before the experiments had proceeded very far 
with reference to this matter of weight—viz., that 
freshly baked filaments would usually alter and in- 
crease in weight, although by no means equally so. 
Before proceeding to the main experiments it may 
here be interesting to diverge a little and describe the 
occasion when the fact was first discovered. 

On a certain day 26 cut and recently baked filaments 
were selected, each weighing ‘0036 gramme. Six days 
elapsed before the experiment for which they were 
intended could be proceeded with, and before doing 
so it was thought desirable to confirm the previous 
weighings. Instead now of all being the same weight 
as originally, they were as follows :— 

Number... 4 4 2 11 5 
Weight ... 0036 0038 0039 0042 

The mean weight was now ‘00394 gramme, or an 
increase of 11 per cent. The four weighing ‘0036 were 
now heated on a stove, after which three of them 
proved to be less than this figure, whilst the remaining 
one was unchanged. The remainder were in like 
manner heated, when they all returned to almost exactly 
the original weight—viz., ‘0036. 

A subsequent experiment with some rather thicker 
and heavier, though in other respects identical, fila- 
ments, proved that with these specimens but a few 
minutes exposure to ordinary air was sufficient to pro- 
duce a very material increase in their weight. 

The property of carbon to absorb gases and vapours 
is, of course, well known, and it is here illustrated in a 
striking manner ; but it seems curious that the increase 
in weight should not be more uniform in respect to 
time and variation in weight in all the filaments. 

There is no doubt that the snapping of filaments in 
the flashing process, when the incandescence is raised 
too rapidly, is also in many instances due to this pro- 
perty of carbon, for by keeping the filaments on a 
heated plate before flashing them, the loss through 
breakage is materially lessened in this process. The 
simple plan of heating filaments on a stove seems to be 
all that is required to render their weight invariable, 
and this point was accordingly attended to in all the 
experiments to be described, except the first. Filaments 
once flashed do not appear to increase in weight by 
exposure to air, or, at any rate, to more than a very 
inappreciable extent. 

We now pass on to the consideration of the experi- 
ments themselves, which, it must be mentioned, are 
divided into two series. In the first series the filaments 
were intended and cut for lamps of 100 volts 17 candle- 
power, the filament base having a gauge of about ‘(064 
inch. The second series was started to confirm the 
results of the first series, the lamps in this case being 
made for 65 volt, 17 candle-power, a thicker and shorter 
filament base being employed. The latter series was 
carried on with greater care than the first, and, owing to 
the experience gained in the first series, several small 
details were altered and attended to, due notice of 
which will be given in the proper place. 

In the experiments about to be described all the 
figures and particulars will be given just as they were 
obtained, whether important or not, it being desired to 
give a plain statement of facts. Tue order which will 
be followed will be to point out after each table of the 
experiments a few of the more prominent results, 
leaving these to be more closely discussed at the 


end of the paper. 
First SERIES OF EXPERIMENTS. 
Experiment I.—Ordinary High Temperature Flashing. 


Twelve 100 volt 17-C.P. filaments, each weighing 
‘0036 gramme, were flashed to 415 ohms cold in ordi- 
nary coal gas. In the following table is given : first, 
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resistances at the mounted stage ; third, the number of 
ohms cold necessary to bring them down to the required 
resistance of 320 ohms cold, in the second flashing or 
reducing process conducted in the vapour of amyl 
acetate,* and fourth, the approximate time required to 
bring them down to this number. In reference to this 
latter property it has been frequently noticed that the 
time occupied in this operation is very variable with 
different filaments, some requiring but a few ohms to 
fall, taking a longer time than others of a much 
higher resistance, and it was thought that by noticing 
this peculiarity some new point might come to light. 


Weight in R. of mounted | Required drop | Approximate time occu- 
er: B. | il ts. in Rk. \ pied in falling. 
| 
| 
No. 1| *0042 365 ohms cold 45 ohms cold | Longer than usual. 
» 2} °0042 | 358 | Ordinary time. 
» 38; °0043 | 361 | 41 | Ordinary time. 
» | 358 38 | Ordinary time. 
» 5| °0043 355 | 35 _ Not so long. 
» °0043 | 350 30 Quickly down. 
» 8| 355 | 85 Ordinary time. 
» 9| °0043 | 352 Ordinary time. 
10) *0042 | Lowand rejected. | 
Mean; °00425 356°5 ohms. 36°5 ohms. | 
| | 


Sealing into bulbs and exhausting followed.t 

In the first of the following tables is given the test 
of the different lamps read at about 3°5 watts per C.P., 
together with the calculated resistance hot as they came 
straigh from the pumps. At this stage the reading will 
be called throughout this paper the “ initial reading.” 

After these initial readings had been taken, each 
lamp respectively was run so as to give 25 C.P. (orabout 
2-7 watts per C.P.) for half-an-hour, during which time 
the resistance of the filament would fall, and an adjust- 
able resistance in circuit with the lamp had to be 
altered at intervals so as to maintain the proper incan- 
descence. This process has been found to be fairly 
satisfactory in practice in its object, viz., to bring the 
resistance of the filament to a tolerably steady point. 


the weights of the flashed filaments; second, their 


not perfectly accurate, for it is usual for the resistance 
of the filament to be lowered as the temperature is 
increased, ¢.c., when at about the ordinary incandescent 
temperatures. Therefore, the figure showing the fall in 
resistance is the combination of the true and main fall, 
together with that due to the higher temperature of 
the filament in the final readings. But this is a detail 
which, although well to bear in mind, does not inter- 
fere with the practical comparisons we have to deal 
with, since all the tests are more or less alike in point 
of temperature and current readings. | 

The most important and interesting observation to 
be made by a perusal of the figures in the first of the 
tables is, that although all possible care had been 
taken in the selection of the original filaments, still 
the lamps are uneven. The cause of this in the present 
instance is more on account of the different amounts 
of surface between them than through difference in 
resistance. Examine, ¢.g., the readings of lamps Nos. 
4 and 5, between which there exists a difference of 
about 8 volts. No. 4 at 100 volts is absorbing 60 watts 
and yet gives but 15 C.P., thereby showing that its sur- 
face is too great to be properly incandesced with this 
expenditure of electric energy. On the other hand, 
No. 5 at 95 volts is consuming but 54 watts, and yet is 
giving a light equal to 16 candles, showing that even 
with this smaller expenditure of energy, the lamp isa 
little too bright, and this is owing to its smaller amount 
of surface. The standard aimed at is a lamp absorbing 
60 watts and emitting a light equal to 17 candles or 
35 watts per candle. 

From the other tables no deducticn can as yet be 
made, excepting the one, that the variation in the drop of 
resistance is very great, and this for no apparent reason. 


Experiment IT.—Flashing at a Lower Temperature 
than the Ordinary. . 
In this experiment 14 orignal! filaments, each weigh- 
ing the same as in the previous case, viz., “OU36 
gramme, were selected and flashed in coal gas, but at 
a distinctly lower temperature than the ordinary one. 
The weights of the flashed filaments were as follows :— 

9 weighed ‘0042 gramme 

3 . 


” ” 


2 »  ‘O044 


First Test. 


| 
| 


Seconp TaBLeE.—Finat 


| Calculate 1, | | Caleulated Drop. 
| resist. hot. resist. hot, | 
No. 1 100 v. 6 a. 17 ep. 3°53 w. 166°6 100v. | G22a. | 19 ep. 3°27 w. 160°7 59 ohms. 
100 v. 6 a. 16,  375w. 1666 100v. | | 17 ,, 3-65 w. 160°7 
100 v. 58 a. 3°86 w. 1724 | 100v. | ‘622a. | 17 ,, 3 65 w. 07. | 187, » 
100 v. 6 a. 15 , | 400w. 1666 | 100v, "622 a. | 3°45 w. 160°7 
oe 95 v. 57 a. 3 3°38 w. 1666 | 95v. | Gla | 175%,, 3°30 w. 1557 (109 ,, 
oe 100 v. 6 a. eas 3°75 w. 1666 | 100v. | ‘622a. | 17 ,, 3°65 w. 160°7 a 
» 98 v. 6 a. 3°46 w. 1633: | | 19 ,, 3-24 w. 155°5 i 
100 v. 6 a. | 353 w. 1666 100v. | 66a. | 19 ,, 347 w. 
oF 98 v. 59 a. 165 ,, | 3:50 w. 1661 || 98v. | ‘65a. | 20 , | 318 w. 1507 | 154 ,, 
| | 
Mean ...| 99v. | 593 a. | 16°16,, 365w. | 1668 | 929v. | Ga | 18 , | 343w. 157-43 | 94 ,, 


The second table shows the final readings of the 
lamps at the same electromotive force as the initial 
ones, including the calculated resistance hot, and the 
end column gives the difference between the two 
resistances, and thus indicates the extent to which the 
filaments have fallen. It is true that the drop shown is 


* In practice it is impossible to secure that all the filaments at 
this stage shall have the same resistance, owing to several causes, 
some of which are obvious mechanical ones, whilst others are 
elucidated by the present enquiry. In consequence of this, a 
small error necessarily creeps into each lamp of the present series, 
because of the variable amounts of carbon deposited from the 
amyl compound, which carbon has been proved conclusively by 
other experiments to drop in resistance in the final lamp to a much 
greater extent than most other kinds of carbon. But owing pro- 


Only the9 weighing (0042 gramme were proceeded with. 
The next table shows the respective particulars of 
the filaments previous to their being sealed into bulbs. 


Resist. of mounted Required drop 


Approximate time 
filaments, | in resistance, 


occupied in talling. 


| | 370 ohms cold = 50 ohms Ordinary time. 
360 | @ , Quicker than usual. 
40 ,, Ordinary time. 
» | 355 Not so long. 
362 Longer than usual. 
365 45 Ordinary time. 
360 4 ,, Ordinary time. 
369 « Longer than usual. 
Mean ... 361°8ohmscold 41°8 ohms 


bably to other and stronger acting and counteracting infl es 
its effect is not perceptible in the present experiments. 
+ No special care was taken to run the lamps dull during ex- 


haustion, either in this experiment or in the others of this series. 
Their value is not so great in consequence, particularly in reference 
to the drop of resistance tables which are to follow. 


at the time of the experiments that some mistake had 


By comparing the mean resistance of these filaments 
at the mounted stage with those of Experiment I., we 
find the latter are higher by 53 ohms. It was feared 
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been made, or that some instrument must have been 
incorrect, but this was,not the case. This matter will 
be further entered into later on under the head of 
Discussion of Results. 

When the lamps were completed the initial and 
final readings were carefully taken as described in the 
previous experiment, and they are given in the follow- 
ing tables :— 


We have here an average resistance of the mounted 
filaments of 343°6 ohms, which is 12°9 ohms below those 
flashed at the ordinary temperature. Hence, as a result 
of these experiments, we obtain three different mean 
resistances of the filaments, according to the temperature 
at which they were flashed, in spite of each indi- 
vidual filament having been brought down to the 
same figure, viz., 415 ohms. 


First Tasie.—Initiat Test. 


Seconp TaBLe.—FINAL TEstT. 


Calculated Calculated Drop. 
resist. hot. — resist. hot. | 
No. 1 100 v. ‘8a. | ep. | 414w. 1724 | 100v. ‘62a. | 18 ep. | 3-44w. 161-2 | 11:2 ohms. 
wt 100 v. 58a. | 16 ,, 3°62 w. 172°4 100 v. 64a. | 20 ,, 3°20 w. 1562 | 162 ,, 
a 100 v. 56a. | 14 ,, 4:00 w. 1792 100 v. ‘62a. | 185 ,, 3:35 w. 1612 | 180 ,, 
100 v. 58a. | 165 ,, 3°51 w. 100 v. ‘64a. 20 ,, 3°20 w. 1562 | 168 ,, 
100 v. 57a. | 15 ,, 3°80 w. 175°4 100 v. 63 a. 315 w. 1587 | 167 ,, 
a 100 v. 58a. | 15 ,, 3°86 w. 172°4 100 v. 64a. | 20 ,, 3-20 w. 1562 | 162 ,, 
» @ 100 v. sa. | 18 ,, 3-22 w. 1724 | 100v. 64a. | 24 5, 2-66 w. 1562 | 162 ,, 
100 v. 4°30 w. || 100 v. 64a. | 20 ,, 3°20 w. 1562 | 232 ,, 
er 100 v. 58a. | 15 ,, 3°86 w. 1724 | 100y¥. ‘64a. | 20 ,, 3:20 w. 1562 | 162 ,, 
Mean =| 100v. | 380 w. 174-2 100 v. | ‘634a. | 20 ep. | 317 157°5 | 166 ohms 
| 


We see here that flashing at a lower temperature than 
the ordinary one is conducive to greater equality in the 
electromotive force of the lamps. It is true that the 
resistances are slightly more equal in this case 
than in the previous experiment, which would 


assist in producing this result, but the great reason is 
due to the smaller variation in the surfaces of the 


These resistances are :— 
Required drop in 


Amyl-Acetate, 
More slowly flashed = 361°8 ohms 41°8 ohms. 
Ordinary flashin = 3565 ,, 
More brightly flashed = 343°6 236 


The next tables give the particulars of the lamps. 


First READING. 


Seconp Reavina. 


| 
Calculated | 
resistaace hot. 
No. 1 100 v. 6 a | 19 ep. | 315w. | 1666o0hms, | 
96 v. 69 a.| 17 ,, 333 w. | 1627 ,, | 
97 v. | 347w. | 1590 | 
100 v. 59 a.| 17 ,, 347w. | 1695 4, 
100 v. 353w. | 1666 ,, | 
» 6 100 v. a| » 3:22 w. | 1723 ,, | 
98 v. 6 a.| 155,, 872w. | 1633 ,, | 
94 v. 363 w. | 1620 ,, | 
» 9 100 v. 69 a.| 15 ,, 393w. | 1695 | 
» 10 98 v. 675a.| 15 ,, | 1704 ,, 
Mean 98°3v. | ‘591 a. | 1655ep.| 35w. | 16619 ohms. 
| 


Calculated Drop. 
resistance hot. 

100 v. 63 a. 21 ap. | 3.00 w. 158° ohms. | ohms. 
96 v. ‘61 a. 18 ,, 3°25 w. 1573 ,, 
97 v. 63 a. 19 3-21 w. St » 

100 v. 65 a. 2°86 w. 1588 167 

100 v. 63 a. 19 3°31 w. TO 

100 v. 64 a. 2°90 w. 1562, 
98 64a. » 3°42 w. 102 ,, 
62 a. 3°43 w. 104 ,, 

100 v. 62 a. » 3°87 w. 161:2_ ,, 
98 v. 59 a. » 3°61 w. 43 

98°3 v. 626 a 188 ¢.p.| 3:27 w. 157:06 ohms.| 9°13 ohms. 


filaments. We may also note a greater fall in resist- 
ance in the finished lamps in the latter case than in the 
preceding one. 


Experiment IIT.—Flashing at a Higher Temperature 
than the Ordinary. 


In this, the final experiment of this series, 10 original 
filaments of ‘0036 gramme each, were flashed at a dis- 
tinctly higher temperature than the usual one in coal 
gas, and they took put a few seconds to fall to 415 ohms 
cold. 

The next table gives the particulars and observations 
of the filaments as described in Experiment I. :— 


Weight Resist ince Required | Approximate time 
in | of mounted drop in | cme 

filaments. | in falling. 
No. 1 | :00417 | 3550hms cold! 35 ohms | Quicker than ordinary. 
No. 2 | 0042 | 342 ,, ,, 22 ~,, | Ordinary time. 
No. 3 | 0042 | 347 27 Ordinary time. 
No. 4| 0042 | 357 ,,  ,, | 37 ,, | Ordinary time. 
No. 5 | 00422 | 325 ,, ,, | Longer ia proportion. 
No. 6 | 00422 | 346 ,, 26 ‘|. Quicker than usual. 
No. 7 | 0042 | 338 ,,_,, 18 ,, | Longer than usual. 
No. 8 | 00422 | 346 ,, 26 ,, | Much quicker. 
No. 9 | 0042 | 340 20 ,, Longer than usual. 
No. 10 | 0042 | 340 ,, .,, 20 ,, | Usual time. 

0042 | 343°6,, ,, 23°6 ,, 


These lamps are more uneven than those in either 
of the preceding experiments. The reason for this is 
mainly attributable to the same cause as that explained 
in considering the first set of lamps, viz., variable 
amounts of surface ; but this is not the only cause, for 
here there is also noticeable a greater variation in resis- 
tance Thus lamp No. 7 has about the right amount of 
surface, but its resistance being below 160 ohms hot, 
instead of above it, its E.M.F’. is consequently too low. 
Upon the whole, however, the surfaces of these lamps 
are somewhat smaller than those in the preceding cases, 
which explains the reason of their lower average elec- 
tromotive force. 

With regard to the fall in resistance experienced by 
the lamps, it may be noted that the variation between 
maximum and minimum fall is greater here than in 
either of the former experiments ; also that the mean 
figure is very close to that obtained in experiment I. 

It was fully hoped and expected that some satisfac- 
tory answer would have ensued from these experiments 
to state definitely what connection exists between this 
point of fall in resistance in the finished lamps, and the 
temperature employed in flashing the filaments. But 
unexpected complications enter into the experiments 
which may disturb the information which is forth- 
coming, viz., that low temperature flashing is conducive 
to a heavier fall than brighter flashing. In the first 
place the three sets of filaments received different 
amounts of “reducing,” and these amounts are in the 
order of the temperatures, and consequently of the falls 
in resistance. Hence it may be argued that the result 
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may be as much, or perhaps entirely due to the 
quantities of carbon deposited from amyl acetate— 
which is known to fall so heavily—as to temperature. 
In the second place the range in the fall in the respec- 
tive experiments is enormous, although the tempera- 
tures were practically identical. 

In consequence, therefore, of this doubtful reply it 
was decided to start a duplicate set of experiments to 
endeavour, if possible, to settle the problem ; also with 
a view to confirm the results already obtained in those 
above described, and more particularly with reference 
to the extraordinary alteration in the resistance of the 
mounted filaments according to the temperature at 
which they are flashed. 

(To be continued.) 


EMPLOYMENT OF THE TELEPHONE ON 
SUBMARINE CABLES. 


AT the meeting of the International Society of Elec- 
tricians (Paris), held on the 7th of March last, M. 
Seligman-Lui read a paper on the system proposed by 
M. Ader for transmission over submarine cables. 

M. Seligman-Lui, after describing the conductors and 
cores of various Atlantic cables, made some remarks 
upon the speed obtained on them, calling attention to 
the extreme sensibility of the telephone as compared 
with the instruments used at present on the cables. 
We translate, in extenso, that portion of his paper re- 
ferring to M. Ader’s system :— 

“The idea of employing the telephone as a receiver 
should consequently suggest itself, but a difficulty 
immediately presents itself which, up to the present, 
has stopped all endeavours in this direction: this is 
the well known fact that a telephone will give no 
sound unless with an intermittent current, or at all 
events an alternating one, and that the large capacity 
of the line has actually the result of filling up gaps and 
of bringing to a common level the undulations of the 
current. This circumstance allows of the employment 
of the apparatus called ‘curb sender,’ where a suitable 
number of waves are merged into a single signal ; it is 
this, also, which prevents telephonic conversation over 
cables of any length. 

“M. Ader has overcome this difficulty in the most 
ingenious manner. So that the telephone may give a 
sound, the current which passes through it must be 
intermittent ; but it is not at all necessary that this 
intermittence should be produced on the line also, or 
that it should be effected by the act of transmitting. 
Suppose the current on its arrival, and before reaching 
the receiving instruments, should pass through some 
local apparatus suitably arranged to cut or divide it at 
regular intervals; the return from the cable would no 
doubt be influenced by these periodical interruptions, 
but in a very different manner than if the electric cur- 
rent at its starting point were periodically cut off from 
the line, and besides, although there might occur upon 
the line some variations of quantity which would make 
themselves felt at the receiving end, the regularity of 
the interruptions depends alone on the local apparatus ; 
the sound of the telephone may be more or less equal, 
more or less clear, stronger if the quantity of current 
increases, weaker if it diminishes; the pitch will re- 
main the same, and the telephone will reproduce by a 
resonant signal every wave sent over the line. 

“Two methods thus presented themselves for inter- 
rupting these signals in transmission ; either by working 
with short and long signals as in the usual Morse 
printing, in which case the preceding remarks will 
have sufficiently explained the system, or, as in the 
ordinary working of the mirror and recorder, by giving a 
different meaning to the negative and positive waves. 
This system possesses the advantage of only employing 
waves of uniform duration and thus saving time. But 
whilst the mirror or the recorder work in opposite 
directions according to the nature of the currents pass- 
ing through them, the telephone will behave in the 
same manner whatever the nature of the current 
passing through it may be. Another expedient, there- 


fore, becomes necessary in order to distinguish between 
the waves'of different natures. The method proposed 
by M. Ader is extremely felicitous; at the receiving 
end the line divides and is brought, through two inter- 
ruptors of different periods, to two telephones ; these, 
at the other end of their coils, are attached respectively 
to the two poles of a battery, the centre of which is put 
to earth. The circuit is thus completed to earth by two 
parallel branches, each comprising an interruptor, a 
telephone, and the half of a battery. But if an equality 
exists in the physical attributes of this arrangement, 
such disappears if the course of the current, coming 
from the line, is followed. Whatever may be the 
nature of this current, in one of the branches it will 
meet with a local current of the same nature which 
will assist it in producing sound on the corresponding 
telephone, on the other branch a current of the oppo- 
site nature which will diminish its effect. And it is 
clear that according as the line current is positive or 
negative, one branch or the other will be strengthened 
or weakened. If then at the receiving end the tele- 
graphist holds a telephone to each ear, he will hear the 
positive waves by a loud note on the right and another 
weak note on the left, the negative waves by a weak 
note on the right and a loud one on the left. By means 
of a suitable regulation of the local apparatus the weak 
note can be almost entirely deadened, so that, for 
example, one can receive by means of a do on the right 
for positive currents, and by a so/ on the left for nega- 
tive currents.” 


EXPERIMENTS ON INDUCTION COILS. 


By Dr. LOUIS DUNCAN, CARY T. HUTCHINSON, and 
GILBERT WILKES, Johns Hopkins University, in the Elec- 
trical World. 


SINCE the researches of Ewing * and Hopkinson ft on 
the magnetic properties of different specimens of iron 
under various conditions, it has been evident that the 
ordinary expressions for the self and mutual induction 
of circuits containing iron, where one of the circuits 
has impressed upon it a varying electromotive force, 
are insufficient. It has been shown that when iron is 
magnetised the magnetic induction lags behind the 
magnetic force ; and as it is upon the induction that 
the induced electromotive forces depend, it is evident 
that this lagging effect—“ hysteresis,” as Ewing calls it 
—must be taken into account. Again, in the treatment 
of induction coils the coefficients of self and mutual in- 
duction are taken as constant, while it is weli known 
that the permeability of iron differs with different 
values of theinduction. Another indeterminate factor, 
and one that may become important under certain con- 
ditions, is the statical action of the turns near one 
another, where there is a considerable and varying 
difference of potential between them. There are other 
disturbing causes less marked than the above, but 
which cannot be altogether ignored. 

It is evident that the introduction of these effects in 
any mathematical treatment of the subject would greatly 
complicate the equations, making the results, even sup- 
posing the equations could be solved, too cumbersome 
for any practical use. And, in reality, until we have 
some theory of magnetisation it seems useless to 
attempt, by mathematical analysis, to bring in effects 
that vary, as Ewing has shown, from such a number of 
causes. Analysis founded upon well-proven laws is of 
fundamental value and importance, but when it rests 
upon empiricisms it is as apt to mislead by an appear- 
ance of exactness as to bring about any useful result. 

It is useful, however, in considering such a subject 
to take some possible type of action and to determine 
what results will follow if this action takes place. 
That is what Joubert, Hopkinson, and some others have 
done in the case of alternating-current dynamos and of 
induction coils fed from them. Joubert t found by 


* Phil. Trans., 1884, 
+ Phil. Trans., 1886. 
t Etudes sur les Machines Magné¢to-Electriques. Paris. 1881. 


q 
+ 
4 
2 
r 
8 
1 a 
T ‘} } 
dh 
a a 
35 
n 
n 
n 
ts 
is 
1e 4 
at 
ts a 
h- 
ve 
st ‘ 
nt . = 
he —— 
lt 
7 


THE TELEGRAPHIC JOURNAL AND 


472 ELECTRICAL REVIEW. 


[May 4, 1888. 


experiment the curves per E.M.F. and current in the 
case of a Siemens alternating dynamo, there being little 
self-induction in the éxternal circuit. These curves 
proved to be approximately simple sine curves, such as 
might be represented by the equation : 


t t 


From the construction of the dynamo in question we 
would naturally expect some such result. The coils of 
the armature contained no iron and, as in the experi- 
ments, there was no self-induction in the external 
circuit, the disturbing causes were slight. 

Hopkinson,* considering two dynamos producing 
periodic E.M.Fs., showed that they could be coupled in 


Fic. 1. 


parallel to feed into the same circuit, while they could 
not be joined in series, and he proved his deductions 
by experiment. In the problems relating to the subject 
that he has solved, he assumes a value of E.M.F. given 
by a sine curve, as have also those who have attacked 
the subject by graphical methods. 

These results are important, provided they are not 
pushed too far, and give usa very good idea of the 
types of action that go on in alternating current 
apparatus. As representing actual values, however, 
they must at times introduce considerable error. 

The only direct experimental investigations of alter- 
nating current circuits with which we are acquainted 
which bear directly on the present subject are the 
researches of Joubert, Ferraris, and those lately of 
Prof. Elihu Thomson. The results of the first of 
these are important, but the experiments were not 
made under the conditions which we have imposed 
in our own work, and include only measurements 
made on the dynamo circuit, this circuit having 
no self-induction. Ferraris has investigated the 
phenomenon of retardation experimentally, and has 
compared his results with the mathematical theory he 
has deduced. Prof. Thomson has arranged an apparatus 
by which the movement of a diaphragm acted upon by a 
magnet around which the current to be investigated 
flows is made evident. This method, while ingenious, 
does not give the curves in their true form, nor could 
it, even if a continuous current were used for calibra- 
tion, give more than an approximation at absolute 
values. 

In the following experiments we have simply ob- 
tained the curves, in some cases of current, in others 
of E.M.F., between designated points in the primaries 
and secondaries of two induction coils of different 
types, together with curves representing the induction 
in different parts of the field of the dynamo and others 
giving current and E.M.F. under the various conditions 
designated. 

We hope to continue the experiments when some 
other work now in progress is completed ; especially 
to find the effect of jarring the induction coil during 
the experiments, the result of which will be to decrease 

he hysteresis. 


APPARATUS AND METHODS. 


Dynamo.—The dynamo used for the experiments 
was of the Siemens alternating type with a separate 


exciter. There are eight coils in the armature con- 
nected in series, and eight pairs of field magnets. The 
speed was approximately 800 revolutions per minute, 
giving about 50 complete reversals per second. A 
peculiarity of the machine lies in the fact that there is 
no iron in the armature coils. A description of the 
machine may be seen in almost any book on dynamo 
machinery, or in Dredge’s “Electric Illumination.” 
The electrical constants are given below. 

Induction Coils.—Two induction coils of different 
types were used ; one a closed magnetic circuit trans- 
furmer of the Westinghouse type, the other an ordinary 
induction coil with a cylindrical core of iron wire, that 
was constructed in the laboratory. 


Fig. 2. 


Methods of Measurement—Self and Mutual Induc- 
tion.—Several methods were tried for measuring these 
quantities ; for, as a large number of measurements 
were to be made, we wished to get some method 
which admitted of quick and easy adjustment. These 
requirements were best filled by the method described 
by Mr. Sumpner,* although some of the results were 
checked by measurements made in different ways. 

Strength of Induced Field of Dynamo.—This was 
measured by using an earth conductor and ballistic 
galvanometer, with a test coil, in the manner sug- 
gested some time ago by Prof. Rowland. The test coil 
in the field whose intensity was to be measured was 
connected in series with the galvanometer and earth 
inductor, and the throw of the galvanometer needle 
caused by reversing the current in the field magnets 
was compared with the throw obtained by turning the 
inductor through 180° from a position at right angles 
to the meridian. Knowing the value of the horizontal 
intensity of the earth’s field and the areas of the earth 
inductor and test coil, we obtain the strength of the 
field at the point where the coil is placed. 

Two test coils were used, one around the outer, the 
other in the inner periphery of an armature coil. The 
positions of the coils were about 11} degrees apart ; 
results were obtained for both test coils, and experi- 
ments were tried with different currents in the field. 

The induction through the cores of the field-magnets 
was also measured by putting a test coil around the 
magnets and reversing the current. Different strengths 
of current were, of course, used. It may be well to 
point out that in both of these experiments the change 
in the induction may, without sensible error, be taken 
as representing twice the number of lines of force 
passing through the circuits in the first place, the 
effect being that of a short, thick magnet. 

Methods for obtaining Curves of Electromotive Force 
and Current.—Plotting curves of current and electro- 
motive force, these quantities being taken as functions 
of the time, resolves itself into obtaining their values 
for different positions of the armature coils relatively 
to the poles of the field-magnets. Two arrangements 
for effecting this were used ; the first was employed 
when the primary or dynamo circuit alone was investi- 
gated ; the second when both primary and secondary 
circuits were experimented upon. Electromotive forces 
were measured directly by a quadrant electrometer 
whose constant was known: currents were measured 


* Society of Telegraph-Engineers and Electricians, 1885. 


" * Journal Telegraph Engineers and Electricians, Vol. xvi., Ne. 67. 
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by observing the E.M.F. at the terminals of a known 
resistance having no self-induction. 

In the first arrangement a brass wiper was clamped on 
a lug secured to one of the collector rings. This wiper 
struck lightly but surely against a brass pointer, which 
could be clamped in any desired position upon a 
wooden arc, concentric with the axis of the armature. 
The upper end of the pointer bore a long index arm 
which travelled in front of a scale, and gave the angular 
position of the pointer, and, therefore; the position of 
the armature coils with respect to the field magnets at 
the moment the wiper made contact. Every precaution 
was taken to prevent leakage, and the insulation of the 
apparatus was practically perfect. 

In experimenting with induction coils where it was 
necessary to obtain the current and E.M.F. of both pri- 
mary and secondary circuits, a more efficient apparatus 
was used, with which the first observations were re- 
peated. A wooden disc, ©, fig. 1, was securely fastened 
tu the end of the dynamo shaft ; on the circumference 
of this was fixed a brass wiper as in the former experi- 
ments. This wiper touched once each revolution the 
pointer, F, used before, to which had been added a 
horizontal arm, long enough to reach the wiper, and 
heavy and rigid enough to prevent error from its vibra- 
tions. From a wiper a brass strip extended across the 
centre of the disc, and against this bore a spring con- 
tact, D. This contact was joined to the point, whose 
potential, at different phases, it was desired to measure. 

In experimenting on the primary and secondary cir- 
cuits of an induction coil it was the custom to first 
obtain the curve for the primary, and immediately 
afterward that of the secondary. The accompanying 
diagrams, figs. 1 and 2,show the methods of connection 
first, to observe the current in the primary ; second, to 
observe that of the secondary. 

The observations consisted in reading the electro- 
meter deflections for positions of the pointer 3 degrees 
apart, through 180 degrees. The electrometer was then 
calibrated by a known and constant difference of 
potential. 

The electrometer used was of the Thomson quadrant 
type, the insulation of which was so good that the 
needle would retain its charge for several days without 
appreciable diminution. We found that with the 
needle charged to its proper potential, it was impossible 
to measure some of our E.M.Fs. by any of the six 
methods of connection usually given, even “ Grade 6” 
giving too great a deflection. By reversing the arrange- 
ment of “ Grade 5,” that is, by connecting the induction 
plate to the source of potential to be measured, earthing 
the pair of quadrants beneath the induction plate and 
also the frame of the instrument, and insulating the 
remaining quadrants, this difficulty was overcome. 


ELECTRICAL COMMUNICATION AT SEA. 


In the House of Lords on Friday, the 27th ult., the Earl of 
Mortey called attention to the report of the committee appointed 
by the Board of Trade to inquire into the desirability of electrical 
communication between light vessels and outlying lighthouses and 
the shore. He observed that the Bill enabling Lloyd’s to erect 
signal stations would assist in carrying forward what was desired 
by chambers of commerce and shipping, namely, the saving of life 
and property at sea. The present means of indicating vesse's in 
danger were utterly insufficient. In cases of shipwreck every 
moment was of great importance, and it was very desirable that 
the present means of communication should be improved. If tele- 
graphic communication between light vessels and outlying light- 
houses and the shore had previously existed he believed that many 
lives and much valuable property might have been saved in the 
past. In Canada, North Germany, Denmark, and Norway, the 
system of telegraphic communication between lighthouses and the 
general telegraphic systems of those countries was successfully 
carried on, and he saw no reason why that should not be the case 
in this country. 

The Earl of Onstow admitted that the subject of electrical com- 
munication was one of considerable importance to the mercantile 
marine, but a deputation which recently waited upon the Board 
of Trade on the subject said that while it might be of advantage 
in saving life at sea, it would be of considerable advantage also to 
the shipping interest of the country, by supplying an early inti- 


mation of the arrivalof ships. But the special object of the com- 
mittee which inquired into this matter was that of facilitating the 
saving of life at sea. The fund which it might be proposed to 
devote to the purpose of providing electrical communication was 
the Mercantile Marine Fund, but as the law stocd it would be 
quite impossible to apply any portion of it for that purpose, and 
if anything were to be done the money must be provided by the 
shipowners themselves, or the work undertaken by the Post Office, 
which, however, was bound by Treasury regulations to incur no 
expenditure which would not be either remunerative or guaranteed 
by those whom it would benefit. Apart from the question of costs, 
which was considerable, there was the risk of danger to the light- 
ships themselves which might be caused by the knowledge of the 
electrical communication with the shore inducing ships to approach 
lightships. If a lightship should be run down in this manner, 
then there would be no protection to other vessels from the shoals 
or sandbanks which the lightships had indicated. He thought that 
it was the duty of the Board of Trade and the lighthouse autho- 
rities to see that their funds were in the first place devoted to the 
prevention of wrecks by warning ships of their danger, by means 
of increased illuminants and louder signals. During the last 10 
years there had been an average yearly expenditure upon new 
lighthouse works of £50,000, although the Board of ''rade had 
done all they could to reduce that expenditure. Shipowners were 
now tempted more than ever to drive their ships past the lights of 
lightships and lighthouses, and to use the lead less, and the result 
was that the Board of Trade were constantly being called upon to 
provide increased illuminants and louder fog signals. The state 
of affairs with regard to the signalling of the arrival of ships was 
not unsatisfactory, and would be further improved by the new 
stations which Lloyd’s intended to erect. As to electrical com- 
munication between lightships and the shore, the experiments 
which have been made with the system were costly and unsatis- 
factory. Experiments were now being made with the object of 
effecting communication without metallic contact, and if those 
were successful they would be largely availed of. The Mercantile 
Marine Fund being almost in a state of bankruptcy, it was im- 
possible for the Board of Trade to saddle it with any other burdens. 
He had not heard that the shipowners were prepared to pay the 
cost, and he consequently looked in vain for a fund to carry out 
the work. The Government would certainly offer no opposition to 
Lloyd’s Signal Station Bill, but on the contrary wished it success. 
He could not bold out any hope that the Government would soon 
be able to incur any considerable expenditure with regard to the 
subject raised by the noble lord. 

The Earl of Crawrorp and BatcarreEs expressed his regret at 
the answer of the Government, inasmuch as he regarded the 
establishment of electrical communication between lightships and 
lighthouses as very important. 

Earl GRANVILLE remarked that the Earl of Onslow had given 
many reasons, good, bad, and indifferent, why the Government 
could not incur any large expenditure in this work. He hoped the 
Government would give some indication that they really would 
consider this subject, and see whether any further expenditure 
could not be made with regard to a matter which affected the 
saving of life at sea, and which was of great advantage to com- 
merce. 

The subject then dropped. 


EXETER AND THE ELECTRIC LIGHT. 


At a meeting of the Exeter Town Council last week an important 
and interesting discussion took place with reference to the ques- 
tion of the desirability of lighting the city by electricity. A 
report was presented showing that at a meeting of the council in 
committee on the 18th inst. a memorial was read from citizens 
asking them to adopt the principle of lighting the main streets of 
Exeter by electricity. A letter was also read from Mr. H. W. 
Michelmore, secretary to the Exeter Electric Lighting Company, 
Limited, stating that he estimated 100 are lights of 1,200 C.P. 
each at £20 per lamp per annum, and for that sum the company 
would find and maintain posts, lamps, carbons, \c., attendance, 
and cleaning. For the sum of £19 10s. per lamp per annum the 
company would provide posts, lamps, «c., in the first instance, but 
leave the council to maintain the same as they did the present gas 
lamps. He had walked over the central area and placed some 40 
arc lamps, which would cut out some 207 gas lamps. The area he 
had been over was High Street from St. Ann’s to Exe Bridge, 
Pound Lane, and down Queen Street from the Obelisk to High 
Street, Bedford Circus, North Street to the Iron Bridge, South 
Street to the “Valiant Soldier,” Magdalen Street and St. 
Leonard’s Road, and Longbrook Street as far as York Road. 
The cost of the 40 arc lamps on the above scales would be £800, 
£780, and £740 respectively with 48,000 C.P. At present, as 
nearly as he could find out, the gas lamps cost the council 
£751 11s. 8d., with a C.P. of about 3,420. A letter was also read 
from Messrs. Rowbotham & Co., offering to supply an estimate of 
cost upon being supplied with details. Messrs. Massingham and 
Michelmore attended before the committee, and the former re- 
plied to certain questions put to him. 

Finally, after considerable discussion, the following was 
adopted :—* Resolved, that in the opinion of this committee in 
council it is advisable to entertain the question of lighting a por- 
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tion of the city by electricity, if it can be done at a reasonable cost 
as compared with gas, and that it be recommended to the council 
thata special committee be appointed to take the whole question 
into consideration, and to report further thereon.” 

Mr. F. TownsenD moved the adoption of the report, remarking 
that he was glad of the opportunity of refuting a statement made 
by Mr. Dunn to the effect that they would not in open Council 
advocate electricity in lieu of gas, as they were then doing in 
committee. It should be remembered that the adoption of the 
report did not commit the city to any scheme, although it affirmed 
the principle that electricity was preferable to gas. The matter 
had been pressed upon the Council by the citizens, whose wishes 
could not be ignored. At Plymouth gas was at 1s. 9d. per 1,000, 
while at Exeter the price was 3s. 3d.—an extraordinary difference 
which could scarcely be accounted for. If only they succeeded in 
breaking down the monopoly so long enjoyed by the Gas Company 
they would do a great service. 

Mr. Wi1son, in seconding, said that the Corporation paid from 
£3,000 to £4,000 a year for gas lighting, and were yet charged 
the maximum price. 

Mr. Funrorp moved as an amendment :—“ That in the present 
state of the manufacture of the electric light it is undesirable for 
the Council to commit itself to any course calculated to create an 
electric company monopoly and burden the rates of the city with 
an increased cost.” He urged, moreover, that if the city was to 
be lighted by electricity at all it should be done by open tender. 

The Mayor said that as a matter of law there must be a tender. 

Mr. Futrorp further objected to electric lighting on the 
ground of cost. 

Mr. Dunn seconded the amendment, and a long discussion 
ensued, resulting eventually in the defeat of the amendment by 
20 to 14. The original proposition was then carried, and the com- 
mittee will, it was understood, continue its inquiries at once, 
a no expense, however, without the sanction of the 

ouncil, 


PRIESTMANS’ PETROLEUM ENGINE. 


(Priestmans’, Humes’, and Etéve’s Patents.) 


Rervorts by Sir Wm. Tuomson, F.R.S.S., L. and E., LLD., 
M.Inst.C.E., Boverron Repwoop, Esq., F.I.C., F.C.S., Sir 
Samuet Cannina, M.Inst.C.E., and Messrs. H. ALABASTER, 
GatEHOUsE & Co. 


University, Glasgow, March 7th, 1888. 


I have inspected Priestmans’ petroleum engines (made under 
Priestmans’, Humes’, and Etéve’s patents), at their works, 
Holderness Foundry, Hull, where I found six engines all working 
with common petroleum, of gravity about 800. In one shop I saw 
a 4H.P. petroleum engine doing ordinary duty in a perfectly 
satisfactory manner, I am informed, in place of a semi-portable 
engine and boiler, which has now been entirely dispensed with for 
some months past. 

Another shop containing lathes, &c., is being driven constantly 
by asmaller engine. This is similar to another engine supplied 
by the makers to Messrs. Richardson Brothers, of Newcastle, 
which I had previously inspected in Newcastle, and found working 
very satisfactorily. 

A small double cylinder engine has been mounted upon a truck, 
which is worked on a temporary line of rails, in order to show the 
adaptation of a petroleum engine for locomotive purposes, on 
tramways; and in my opinion there is a great future for this 
engine in that important direction. 

I was shown a launch in progress, designed for being driven by 
petroleum, the engines for which were also in hand. The exemp- 
tion from boiler, and “getting up steam,” and from need for 
fresh water supply for the boiler, and the smallness of the weight 
of the fuel in proportion to duty done in Messrs. Priestmans’ 
petroleum engines, and the convenience for storing the oil in 
tanks in the bottom of the boat, give, what seem to me, important 
advantages to these engines in comparison with steam engines 
for launches and small steamers in many places, and for varied 
applications. 

I made careful tests on a 6 H.P. engine. After seeing it started 
and stopped several times, and kept running on the brake for an 
hour at 7} H.P., and for two hours at 6 H.P., without measurin 
the oil, I gave it exactly an hour’s run with the brake load 
slightly more than for 6 H.P., and with arrangements to measure 
the oil accurately. The result was that the engine ran with very 
admirable regularity at from 158 to 160 revolutions, doing 6:43 
H.P. on the brake. The quantity of oil used was very exactly 
11 pints, being at the rate of 1°71 pints per hour per brake horse- 
power,* or 1-69 pounds per hour per brake horse-power, which 
seems to me remarkably good economy, considering the great 
difficulties which had to be overcome in using the combustion of 
oil directly as a motor. It must be noted that these results refer 

to the horse-power of work actually done externally by the 
engine, and not merely to “ indicated horse-power,” which in the 


* This equals about ‘85 of a pint per indicated horse-power per 
hour.—P.B. 


steam engine, and still more in the gas engine, falls shortt of true 
horse-power by a large difference. 

Messrs. Priestmans’ enyine, unlike one upon another system to 
which my attention has been called, does not use only the lighter 
portion of the oil, leaving a large residuum which cannot be 
utilised, but has the great advantage of consuming the whole of 
the oil put into the cistern, which I verified by careful examina- 
tion of the working of the engines which I tested. 

Messrs. Priestmans’ engines are simple in construction, and 
there are few working parts liable to get out of order. 

By a new and effective mode of regulating the supply of vapour 
to the cylinder, combustion so perfect is obtained, that deposit of 
carbon in the cylinder and passages is most satisfactorily obviated, 
as I have myself verified by careful examination. 

As the engine is governed by reducing the charge admitted 
into the cylinder, instead of cutting off the supply, the explosion 
takes place with great regularity, thus securing steady running 
with or without load, and with varied loads, which, judging from 
my own experience of the irregular running of gas engines, 
runuing at anything less than full load, is a very important ad- 
vantage. 

Some of Messrs. Priestmans’ engines are fitted with a combined 
circulating water tank and pump, obviating the necessity of 
having a separate tank with overhead piping, which in many cases 
is objectionable. The piston requires no oiling, as the vapour 
admitted into the cylinder lubricates it sufficiently. As this 
has all the advantages of a gas engine, without being dependent 
on gas works and a gas supply, it is available for many important 
applications, from which the gas engine is precluded. 

(Signed) Tuomson. 


Boverton Repwoop, Esq., F.1.C., F.C.S., Member of the Com- 
mittee of the London Section of the Society of Chemical 
Industry, Member of the Council of the Society of Public 
Analysts, Member of the Committee of the Chemical Trades 
Section of the London Chamber of Commerce, Honorary 
Corresponding Member of the Imperial Russian Technical 
Society (Baku Division), Member of the American Chemical 
Society, Juror and Reporter of Juries at the International 
Health and Inventions Exhibitions, Author of Cantor (Society 
of Arts) Lectures on Petroleum and its Products. 


85, Gracechurch Street, London, E.C., 
March 7th, 1888. 


In accordance with the instructions of Messrs. Priestman 
Brothers, I have conducted an experiment with the Priestman 
engine, with the object of placing myself in a position to state 
whether the engine is capable of being efficiently driven with the 
ordinary petroleum oil of commerce. : 

I selected for the trial an average sample of ordinary American 
petroleum oil of the brand known as “Tea Rose,” having a 
specific gravity of ‘802 at 60° F. temperature, and a flashing point 
of 75° F_, determined, at a barometric pressure of 30°3 inches, in 
accordance with the provisions of the Petroleum Act, 1879. The 
engine placed at my disposal was of 1 H.P. nominal. , 

Having satisfied myself by personal examination that the oil 
supply tank, spray chamber, and other portions of the engine 
were quite empty, I placed in the oil tank 31 pints of the oil 
described, which had not been out of my possession since I tested 
it. The spray chamber having been heated to the required tem- 
perature, the engine was started, and at once commenced running. 
With two stoppages for experimental purposes, after both of which 
no difficulty was experienced in starting again immediately, the 
engine was driven for several hours. ; 

I had the piston drawn before and after the trial, and found the 
cylinder as clean at the conclusion as it was at the commence- 
ment of the experiment. The complete character of the combus- 
tion of the oil was also demonstrated by the fact that a slight 
coating of carbon on the porcelain insulators of the igniting 
points was burned off during the trial. 

There was no necessity to oi! the piston, as the petroleum 
vapour supplied all the lubrication which was required. f 

A weighted brake was applied to the fly wheel of the engine 
throughout the trial, and by pressure on the lever, I found that 
the motive power was considerable. 

As the result of my inspection, I have no hesitation in stating 
that Messrs. Priestman Brothers have solved the difficulties 
attaching to the direct employment, as a source of power, of the 
ordinary petroleum oil of commerce. The disadvantages attend- 
ing the use of the highly inflammable product of petroleum 
hitherto used in petroleum engines, have been on more than one 
occasion forcibly brought to my notice, and I have taken occasion 
to point out the great superiority which would be presented by 
an engine capable of being efficiently driven by the combustion, in 
the cylinder, of ordinary refined petroleum or kerosene ; for such 
oil can be obtained in the most remote districts all over the 

civilised world, and can be safely stored and handled in sufficient 


+ Sir William Thomson has not explained himself clearly here 
although to engineers his meaning is evident; the indicated 
horse-power is always considerably in e«cess of the actual. Thus 


"an engine indicating: 100 horse-power might not develop more 


than 75 available horse-power on the brake.—Eps. Exec. Rev. 
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quantities without the observance of special precautions. I am 
therefore of opinion that the Priestman petroleum engine will be 
found of great utility and commercial value. 


(Signed) BoveRTON REpDWoOop. 


Sir SamueL Cannina, M.Inst.C.E., and Messrs. H. ALABASTER, 
GatreHousE & Co., 


3, Great Winchester Street, E.C., 
London, 28th March, 1888. 


In compliance with instructions we have made an extended series 
of tests with a 6-horse power (actual) engine (in the works of the 
Electrical Power Storage Company, Millwall, London, E.,) re- 
cently constructed by Messrs. Priestman Brothers, of Hull, under 
the patents of Priestman, Humes and Etéve. 

The cylinder is 10 inches in diameter, with 15 inches stroke ; 
the fly-wheel being 5 feet 6 inches in diameter. The engine runs 
regularly, whether with full load or light, at about 160 1evolutions 
per minute. 

Our tests were made with a brake, also with a dynamo used for 
charging secondary batteries, giving, it was said, 85 per cent. of the 
engine power in the external circuit. This efficiency does not ap- 
pear to be exaggerated, as according to the tabulated results, the 
oil consumed per brake horse-power, and with the dynamo at 85 
per cent., agree closely. However, to be within safe limits, we 
have also given the results at only 80 per cent. 

a following table gives the result of one hour’s run with 


Revolutions per minute... 160 
Oil consumed, in pints, per B.H.P. 


At the end of the trial, the cylinder and the points and insu- 
lators in the sparking or firing plug were found to be quite clean. 

A second test of three hours’ duration was made on the following 
day with a dynamo charging secondary batteries, substituted for 
the brake, the results of which are embodied below :— 


Ampéres average 57°0, 58°75, 57°5, 57°5 
Average electrical H.P. kos 

Total oil consumption ... +. 39 pints. 
Consumption per electrical H.P. hour - 2» 
Oil per H.P. delivered at 80 per cent. a oe 
Oil per H.P. delivered at 85 per cent. a ee 
Delivered H.P. at 80 per cent. 
Delivered H.P. at 85 per cent. RP. 
Cost per H.P. hour at 80 per cent. ... ... 1°25 pence. 
Cost per H.P. hour at 85 per cent. ... x: ee “ee 
Revolutions of engine 160 per min 


The current was measured by means of an Ayrton and Perry 
instrument, checked by a standard Siemens electro-dyna- 
mometer, and the readings of an accurately and recently calibrated 
voltmeter were corrected for temperature. 

It appears, then, that the cost per actual horse-power is ap- 
proximately 1}d. per hour, with oil at 63d. per gallon ; but as the 
probabilities are greatly in favour of considerable reduction in its 
price, it would seem that in the near future a very great economy 
will accrue from the employment of this engine. 

We would forcibly draw attention to the fact that the patentees 
and manufacturers of this motor have succeeded in employing the 
common petroleum oil of commerce, all other attempts in this 
direction, so far as we know, having hitherto been baffled. The 
importance of this is at once evident from the fact that no license 
is necessary for its use or storage. 

There is little or no residuum, the whole of the oil being con- 
sumed ; the regularity of running at any or no load is very 
marked, and, although the explosion occurs only once in two revo- 
lutions, the variation in speed as observed by the fluctuations of 
the ampére-meter indicator is decidedly less than in gas engines. 

We may add that the maintenance of the battery (zincs and 
solution) for supplying electrical energy to the induction coil 
— cost about 60s. per annum, or about 2}d. per day of nine 

ours. 

For engines of the type tested by us it is evident that the 
employment of petroleum, even at: the price here quoted, will com- 
pare favourably with gas in this and other countries at any price 
above 33. 6d. per thousand cubic feet. 

We consider that there is a great field of usefulness for this 
motor, and especially in America, where gas averages something 
like 7s. 6d. per thousand cubic feet, and where, owing to the vast 
expanse of country, it is very difficult to get motive power in more 
or less inaccessible localities, where important mining or other 
operations are being carried on; also in Egypt, Russia, and in 
other countries productive of petroleum ; for isolated electric light 
installations, and even larger operations of the kind, and for every 
use to which gas engines can be put, with the special advantage 
of being capable of employment where gas cannot be utilised. In 
fact, there can hardly be any limit to its sphere of usefulness. 


We remain, yours truly, 
(Signed) CANNING, 
H. Avapaster, GateHouse, & Co. 


NOTES. 


The Electric Light at Torquay.—The committeo 
which was appointed some few weeks since for the 
purpose of considering the various details in reference 
to the introduction of the electric light at Torquay has 
not yet acquainted the public as to the result of its 
deliberations, and it is reported that some impatience 
and disappointment exists in consequence of the delay. 
It should be remembered, however, that to hasten 
slowly is often the best policy, and may prove to be so 
in the present instance. Doubtless when the next 
public meeting is called the promoters of the electric 
lighting movement will be prepared with facts which 
ought to exercise a considerable influence on the minds 
of the local tradesmen, who are said to be anxious for 
an improved method of illuminating their business 
establishments, if only the cost is not too great. 


Southampton and the Electric Light, — The 
Southampton Town Council has resolved to give the 
electric light a fair trial. At their last meeting the 
Special and General Works Committee brought up a 
report, recommending (as already announced in these 
columns) the lighting by electricity of the Audit House, 
the Hartley Institution, the Guildhall, the clock on 
Holyrood Church, the Corporation Wharf, and the 
streets in the vicinity thereof, &c., at an estimated cost 
of £1,440, to be borrowed, in the event of the necessary 
permission being given by the Local Government 
Board. In moving the adoption of the committee's 
recommendation, Alderman Perkins stated that a saving 
of about £170 would be effected by the use of the elec- 
tric light in connection with the motive power. at the 
refuse destructor. Mr. Cleveland pointed out that no 
company could produce the electric light so cheaply as 
the committee proposed to do, and eventually the pro- 
position was agreed to. The same committee’s deter- 
mination not to entertain an application from Messrs. 
Laing, Wharton & Down for permission to erect and 
maintain electric light wires in the borough was also 
confirmed. 


Theatre Wiring.—The wiring of the Burg Theatre, 
Vienna, which is now being fitted by the Imperial Con- 
tinental Gas Company, and will be supplied with cur- 
rent from the central station in the Schenkenstrasse, 
has been officially examined and tested for insulation 
and conductivity by the president of the Vienna 
Society of Electricians. He found that the slate bases 
for cut-outs and other fittings were only poor insu- 
lators, a fact which people in this benighted country 
have been well aware of for some time past. 


The Electric Light in Churches.—The Rev. J. Mon- 
tague Seaton, M.A., vicar of Chasetown, Staffordshire, 
states that his church, St. Anne’s Chasetown, has been 
fitted with Kdison-Swan electric lamps for the past 
two years. 


The Electric Lighting of Paris.—La Lumicre Elec- 
trique deals very fully in its last issue with the rules 
and regulations lately published by the Municipal 
Council of Paris for the installations of the circuits for 
the electric lighting of the town. Our contemporary 
commences its article by pointing out that a munici- 
pality which does not venture to undertake the carrying 
out of so simple an affair as a tramway system, is 
scarcely the body to attempt electrical engineering, and 
that in consequence of the little knowledge of the sub- 
ject possessed by these would-be scientists, Paris is 
likely to be, during the forthcoming exhibition, one of 
the worst lighted towns in Christendom. 


Ship Lighting.--Messrs. William Simons & Co., Ren- 
frew, launched last week a handsomely modelled screw 
steamer for passenger service on the Adriatic. The 
electric light is fitted in the various cabins, engine 
room, &c., and electric lamps are also employed for 
side lights. 


) 
1 
n 
by 
5 
d 
ir 
a 
it 
it 
al 
ic 
: 
ry 
4 
al 
al 
ty 
an | 
an 
ite 
he 
4 
= 
nt 
‘he 
oil 
ine 
oil 
bed 
ng. 
ich 
the 
the 
us- 
ght 
ing | | 
um 
ine 
shat 
‘ing 
ties 
the 
ond- 
q 
= iv 
sion 
by 
n, in 
such 
the 
ient | 
here 
ated 
Thus | 
| 


THE TELEGRAPHIC JOURNAL AND 


476 ELECTRICAL REVIEW. 


[May 4, 1888. 


Injustice to the Gas Company.—Commenting upon 
the prospectus of the St. James’s and Pall Mall Electric 
Light Company, the*Gas World makes the following 
remarks :—“ The promoters of the company exhibit a 
good deal of wisdom, first in selecting a central site on 
which to erect the necessary machinery, and second in 
embracing an area which may be regarded as one of the 
best in London for electric lighting purposes. Should 
the company get powers to light the proposed area a 
grave injustice will be done to the gas company. Were 
a new gas company to be formed, and were it to select 
a district where the best customers are to be found, we 
hesitate not to say that Parliament would not sanction 
its existence ; and we do not see that it makes any 
difference in principle that the electric light, instead of 
gas, is to be provided. Were the whole area covered 
by the gas company included by the Electric Light 
Company, then we would not have the same objection, 
because fair competition would likely be the result ; 
but we think it is unjust to allow electric light com- 
panies to cut and carve at districts, and give them Par- 
liamentary powers to conduct business only in such 
places as best suits their purposes, leaving less wealthy 
quarters out of account. We observe that the Vestry of 
St. James’s has been asked to give its consent to the 
Electric Light Company applying to the Board of Trade 
for a license. The matter formed the subject of an 
interesting discussion. Some members of the Vestry 
are fully conscious that the district proposed to be 
lighted is a valuable one, and others allude to the un- 
willingness of other companies, who have tried their 
“’prentice hands” in the same quarter, to include parts 
of the parish where the return would not be so lucra- 
tive. This is the point we have already alluded to. 
Vestrymen should not lend themselves to a company 
that picks and chooses the district likely to pay it best, 
and leaves the poorer districts out in the cold. Were 
gas companies permitted to select districts of supply, 
probably their profits would be greatly enhanced, but 
the interests of the general public would suffer.” 

The Electric Light in Art Galleries.—A correspon- 
dent wishes us to publish a list of the art galleries in 
the United Kingdom that are lighted by the electric 
light. Can any of our readers help us in the matter ? 


Buckingham and the Electric Light.—A public meet- 
ing to consider the advisability of the formation of an 
Electric Supply Company in the borough was held at 
Buckingham last week. The Mayor occupied the chair, 
and Mr. W. G. Habgood read an interesting paper on 
“The Electric Light.” Discussion followed, and the 
following resolutions were carried, not one hand being 
held up against them :—* That in the opinion of this 
meeting an Electric Light Power Supply Company, 
Limited, would be a great boon to the inhabitants of 
Buckingham and neighbourhood, and prove to be a great 
advantage and attraction to the town.” “That this 
meeting fully approves of the establishment of an 
Electric Light Company in Buckingham, and will use 
its utmost endeavours to make the same a great success.” 
The chief cause of the establishment of the company is 
the excessive charge of 5s. 3d. per 1,000 for the gas. 


Electric Light at the Cookery Exhibition.—As an 
instance of the rapidity with which temporary installa- 
tions of the electric light may be carried out we are 
informed that last week the Electric Apparatus Com- 
pany put down an installation at the Universal Cookery 
Exhibition, Duke of Wellington’s Riding School, 
Knightsbridge, within four days. The lights consisted 
of 170 16-C.P. incandescent lamps, two 300-C.P. 
Sunbeam lamps, and three arc lamps. The whole 
of the plant, consisting of a 16-H.P. Marshall’s portable 
engine and a 400-light Victoria machine, wires, lamps, 
&c., was fixed and working in the short space of time 
mentioned. The lights were run from 4 p.m. to 
10.30 p.m. for the six evenings, April 23rd to 28th, 
and the whole of the plant was cleared in one day after 
the closing of the exhibition. 


Progress of Electric Lighting in St. James's.—We 
have received from the London Electric Supply Cor- 
y oration, Limited, a sketch map of the St. James’s 
district, showing the cables laid and the installations of 
electric light supplied by the Corporation. The sketch 
is interesting, showing, as it does, at a glance the great 
progress this industry is making. The map includes 
more than 80 distinct buildings, many of which are 
club houses and other large establishments. Among 
the clubs whose premises are supplied are the Carlton, 
the Conservative, the Orleans, and the Junior Constitu- 
tional. Marlborough House, the Marquis of Salisbury’s 
house, St. James’s Hall, the Grosvenor Gallery, 
Hatchett’s Hotel, are also among the larger installations 
embraced in the area of supply. The Corporation is 
sparing neither pains nor outlay to meet the great public 
want of a perfect illuminant, and the success so far 
attending its efforts is an earnest of what we trust will 
prove to be a brilliant career in the extended sphere of 


its future operations. 


Telephone Obstruction.—The inhabitants of Steven- 
ston, near Irvine, have petitioned against the erection 
of posts on the public streets by the National Telephone 
Company. The road committee has decided to ask the 
Telephone Company to remove the posts complained of. 
The posts carry the trunk line to Ardrossan, and private 
wire to Messrs. Merry & Cunningham’s Ardew 


Works. 


The Telephone in Berlin.—The Berlin Municipal 
authorities have for some time disputed the right of 
the Post Office to lay down underground wires through 
the thoroughfares. To the satisfaction of the inhabi- 
tants, for overhead wires promise to become a nuisance, 
the matter has been so arranged that the Post Office 
can now lay their cables wherever they may think fit, 
and in any number, thus relieving the pressure already 


felt on the aerial system. 


The South of England Telephone Company, Limited. 
—The directors have declared a dividend of 6 per cent. 
per annum on the preference shares of the company for 


the half-year ending 30th April, 1888. 


Fatal Shock —Recently a boy leaning against a 
telegraph pole in East Broadway, New York, was 
stunned by a current of electricity and died soon after. 
An electric light wire had crossed a telegraph wire, 
and the current was conveyed to the unfortunate lad 
by a loose wire wound round the pole. 


Central Station for Brompton.—We hear that the 
House to House Electric Light Supply Company, 
Limited, has taken a lease from the Metropolitan 
District Railway Company of the piece of land adjoin- 
ing West Brompton railway station, situated between 
the platform of that station and the Brompton Cemetery. 
The area of the plot is 25,000 square feet, and upon it 
the company purposes laying down its first central 
station, and to supply the area enclosed by the Crom- 
well Road on the north, and the Fulham Road on the 


south. 


Island Communication.—The laying of the deep sea 
lines for bringing the Islands of Coil and Tiree in 
direct telegraphic communication with the mainland 
has been successfully accomplished, H.M.8. Monarch, 
Captain Draper, arrived off Tiree on Monday morning 
last week, and the work of carrying the line over the 
sound to Coll was at once proceeded with. On Tuesday 
the cable was payed out from Arinagour Bay, Coll, and 
landed again at Calgarry Bay in Mull. As soon as the 
line arrangements on shore are ready the link will be 
complete. The operations have been conducted by 
Mr. D. Lumsden, the submarine superintendent, and his 
assistant, Mr. Culley. The Menarch went into Oban 
on Wednesday forenoon. She next proceeds to lay 
additional lines at Ballachullish and Shian Ferry in 


connection with those north and south. 
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The Writing Telegraph.—In the House of Commons 
last week, Mr. M’Ewan asked whether the Postmaster- 
General’s refusal to grant a licence to the proprietors of 
the Writing Telegraph, was indicative of a resolution 
to depart from the position taken up by the Govern- 
ment, as defined by Sir Henry James (then Attorney- 
General), on the 15th December, 1880, in the case of 
“The Attorney-General v. United Telephone Company,” 
as follows :—‘‘ There is no desire on the part of the 
Crown to check invention. I most emphatically dis- 
claim that. Inventors and companies will always be 
dealt with in a liberal spirit if they consent to become 
licencees of the Crown.” ; and, seeing that the pro- 
prietors of the Writing Telegraph only wish to become 
licencees of the Crown, why should they be treated 
differently from other companies using telegraph 
systems. Sir H. Maxwell: The Postmaster-General 
has not succeeded in finding a record of the statement 
attributed to the right hon. member for Bury. The 
arguments in the case of “ The Attorney-General /’. the 
Edison Telephone Company,” (it was not the United 
Telephone Company) were concluded on the 3rd of 
December, 1880. Judgment was given on the 20th, and 
there were no proceedings in Court on the 15th. In 
the absence of more specific information, therefore, I 
am not able to follow the hon. member in his reference. 
I may observe however, that the Telegraph Act of 1869 
leaves it to the Postmaster-General’s discretion whether 
a licence shall or shall not be granted to a person or 
company proposing to transmit telegrams, and the 
Government have never assumed the position of grant- 
ing indiscriminately a licence to every inventor of a 
new form of apparatus. 


Interruptions and Repairsito Telegraph Lines and 
Cables :— 


Interrupted. Repaired. 
Cable.—Constantinople—Odessa 29th Feb.,1888 5th April, 1888 
Suez—Suakim ............ Gth Mar., , 6th ,, 
Maranham—Para ...... 4th April ,, 16th _,, 


St. Vincent—Barbadoes 12th ,, ,, 18th 


” ” 


k 19th ” ” 21st ” ” 


The Telegraph in Tonquin.—A telegraph line has 
lately been constructed between That-Khe and Caobang, 
Tonquin. The new office at Caobang was opened to 
public service on the 16th February last. 


Chinese Telegraphs.—The telegraph system in the 
island of Formosa has been extended to Taiwanfoo 
Takow, and Anping. With reference to the lately- 
established cable communication between Tamsui, 
Formosa, and Sharps Peak, Foochow, and between 
Anping, Formosa, and Makong, Ponghoo Bay, Pesca- 
dores Islands, we notice that a curious mistake has 
crept into the columns of the Berne Journal Télégra- 
phique. In this journal the Great Northern Telegraph 
Company has been credited with the carrying out of 
the above-mentioned cable communication, whereas 
this company was an unsuccessful competitor for the 
contract, Messrs. Jardine and Matheson, as we an- 
nounced in our issue of the 21st October, 1887, being 
the firm under whose auspices the work has been 
executed. 


Personal,—Mr. V. 8. Allpress, late assistant to Mr. W. 
F. Massey, and Mr. T. O. Belshaw, late of the Edison 
and Edison-Swan Electric Light Companies have com- 
menced business as electrical and mechanical engineers 
at St. Margaret’s Offices, Victoria Street. 

The many friends and acquaintances of Mr. Conrad 
W. Cooke will be pleased to hear that he has been 
elected a member of the Atheneum Club. 

Mr. Bishop, late chief lineman at the Grosvenor 
Gallery, has been appointed electrical engineer to the 
St. James’s and Pall Mall Electric Light Company. 


British Association. — On Friday, September 7th, 
Prof. W. E. Ayrton, F.R.S., will give a public lecture 
at Bath (during the British Association meeting), on 
the “ Electrical transmission of Power.” 


“La Internacional” Buenos Ayres, La Plata, and 
Monte Video Telegraph Company,—Under the above title 
a company formed in Buenos Ayres, the capital necessary 
for the construction of the line being raised there, has 
established telegraphic communication between Buenos 
Ayres and Monte Video, touching the new provincial 
capital of La Plata. This line, which will work in 
competition with the existing River Plate Telegraph 
Company, was opened to the puklicat the beginning of 
March with a reduction of 50 per cent. on the tariff of 
the other company. La Internacional Company has. 
made arrangements with the Transandine ‘l'elegraph 
Company, and the National lines of the Argentine 
Government for through rates, and will now be able to 
offer great facilities to the European traflic. The entire 
length of the new line consists of 390 kilometres of 
land line and 42 kilometres of a 3-cored cable, manu- 
factured by Messrs. Siemens Bros. and Company, 
London, who likewise provided the material for the 
land lines and instruments. 


The Victoria Hotel, Manchester.—This hotel, built 
and decorated by the Corporation of Manchester with- 
out regard to expense, and fitted throughout in the 
most recherché manner, has within the last few days 
been reopened under different management, and with 
a large number of improvements. Probably the most 
important and most extensive of these improvements 
is the introduction of the electric light into the main 
rooms and corridors of the hotel. In all some 400 
16-C.P. incandescent lamps have been fixed ; these are 
run from what is practically two complete plants (ren- 
dered necessary on account of the construction of the 
building), each capable of supplying about 250 lamps. 
The dynamo machines are of Crompton’s well-known 
type, and they are driven by means of link belting 
from two vertical engines. The circuits are so arranged 
on the switchboard, specially manufactured for this 
installation, that each of the circuits can be worked 
from either dynamo. A large underground billiard 
room, containing ten tables, sitting apartments and 
refreshment bars, is probably as fine an example 
of a billiard room as can be seen anywhere. 
The introduction of the electric light here has 
been a great success, and the arrangements for con- 
trolling the light are very complete and efficient. The 
wiring throughout the building has been carried out 
most successfully under very great difficulties, as the 
ornate character of the architecture and internal fittings 
has necessitated special methods and particular casings. 
As regards the electrical fittings, pendants, brackets, 
switches, &c., there is much that is novel, and the 
effects are altogether pleasing, harmonising excellently 
with the peculiar ornate character of the internal deco- 
rations. The contract for the work was entrusted to 
the Manchester Electric Supply Company, Limited, 
and very great credit is due to Messrs. Holmes and 
Vaudrey, the company’s engineers, for the excellent 
manner in which the work has been carried out, and for 
the way in which the numerous difficulties have been 
overcome. 


Steel Pipes.—The Riverside Iron Works of Wheeling, 
West Virginia, have for some time been engaged in the 
manufacture of steel pipes to replace those of iron. 
The following results, which may be of interest to the 
advocates of underground electrical conductors, were 
obtained from a series of tests on pieces of iron and 
steel pipes hung in diluted nitric acid :— 


Loss after 2t hours’ Loss after 48 hours’ 
immersion, immersion, 
1:15 grains 2°21 grains. 
3° 653s, 


Steel pipes 
Tron 


The Royal Society.—At the meeting announced for 
Thursday, May 3rd, the following papers wcre to have 
been read :—By Mr. 8. H. Burbury, “ On the Induction 
of Electric Currents in Conducting Shells of Small 
Thickness ;” by Dr. Gore, F.R.S., “ Effect of Chlorine 
on the Electromotive Force of a Voltaic Couple ;” and 
by Mr. T. Andrews, “ The Electro-Cheimical Effect on 
Magnetising Iron : Part IJ.” 
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Naked Underground Mains,—Mr. Sydney W. Baynes 
writes to us as follows :—During the progress of the 
discussion on “Transformers v. Accumulators,” a few 
remarks have been made, mostly of a prophetic nature, 
on the system of bare underground conductors intro- 
duced by Mr. Crompton at Kensington Court; and as 
I was the first to design and use these mains for electric 
lighting purposes, I have to report that the various 
obstacles enumerated by one of the speakers as certain 
to occur, are quite chimerical. For instance, he cannot 
conceive that such an arrangement will be watertight. 
Quite so; but at no season of the year will the maxi- 
mum ingress of water be sufficient to wash the bricks 
out of the trenches as surmised by him. In the 750 
yards run of mains laid down in Kensington Palace 
Gardens, and completed at the beginning of December, 
1887, the lower end terminates in a brick and cement- 
lined sump-hole, into which all water entering the trench 
must of necessity flow. On inspection to-day, I find 
the total accumulation of water for the last five months 
to be eleven gallons, and this in the rainiest season of 
the year. Development of “detritus” in the trenches is 
the next prediction. The first and experimental con- 
ductors laid duwn by me in October, 1884, were worked 
continuously for more than two years with the greatest 
success, and without requiring any attention or repairs 
whatever. At the end of that time a leakage in the cir- 
cuit, of which these formed a section, caused me to 
examine them at various places, and I was gratified to 
find the condition of the conductors, trench, and 
especially insulators, to be in no way altered or 
deteriorated. There was no accumulation of detritus, 
and no traces of rats. To rub shoulders with a bare 
conductor would hardly be conducive to the comfort of 
that animal. The leakage in question was located in 
‘some steel-bound cables manufactured by makers of 
good repute, and buried in the ground by their own 
workmen. The life of these cables was barely three 
years. There are many advantages in this system over 
cable, but to enumerate these would be outside the scope 
of the present letter. 


The Ailsa Craig Lighthouse—Mr. Charles Ingrey, 
C.E., of London, has invented an apparatus which will 
reproduce the sound of the fog-horns on the distant 
parts of the Ailsa rock, and repeat it in a less degree in 
the lighthouse. Such an invention was highly neces- 
sary, a8 on stormy nights the sound of the horn could 
not be heard in the lighthouse. It was thus possible 
for the horns not to be doing their work without the 
keepers knowing anything about it. The new apparatus, 
which is electrical, thoroughly prevents the possibility 
of such a contingency. The Glasgow Evening News 
states that it was submitted to a severe trial on Satur- 
day, with highly satisfactory results. 


Technical Education Extraordinary, —A_ corre- 
spondent writes :—‘*As an example of the quality of 
the ‘instruction’ poured into unfortunate students in 
some of our technical schools, the following is a 
melancholy instance: A Glasgow firm bad a visit the 
other day from a student newly fledged from an elec- 
trical engineering laboratory in the city. The young 
man wanted employment, and when asked as to his 
qualifications he recited attainments and accomplish- 
ments too numerous to mention, winding up by saying 
that he was ‘capable of working up to 110 volts.’” 
It is possible that the young man had become tired of 
being too closely cross-questioned and thought he would 
try a joke upon his Scotch interrogator. From the 
tenour of our correspondent’s letter, however, the re- 
= s¢ems to have been taken in a strictly serious 
ight. 


The Stratford Tram Experiments,—The Elieson elec- 
tric locomotives have stopped running on the Stratford- 
Manor Park line, pending the completion of the 
Elieson Electric Company’s new depot in the Romford 
Road. When this has been accomplished, the whole of 
this section of the North Metropolitan Company’s tram- 
way system will be worked with Elieson engines. 


Electric Lighting Industry.—The Statisi says that 
from anational point of view the neglect of electric 
lighting in England has consequences far more reaching 
and serious than generally supposed. At home public 
companies and private individuals engaged in electric 
lighting have already to compete with foreigners, while 
on the Continent they lose much of the business, not 
because the existing companies and firms are wanting 
in enterprise or initiative, but because they are unable 
(not having been allowed to carry out very large under- 
takings at home) to inspire any confidence among 
foreigners, who now have made quite as much, if not 
more, headway in this matter than the English. The 
time will come when electric lighting will be little 
short of a necessity; then there will be an urgent 
demand for it, and who will be better able to satisfy 
that demand—the English firms who have lost their 
heart and capital in trying to overcome the legal and 
commercial obstacles which surround the industry in 
England, or the foreigners who have had every facility 
for gaining a practical experience, which is so great an 
aid to economy of production? We do not ask for 
protection ; what we urge is that electric lighting should 
be treated in the same way as other industries in this 
country of Free Trade—left to itself. Electric lighting 
companies have quite hard enough a battle to overcome 
the vested interests of gas corporations without the re- 
strictions with which the new industry is hampered by 
the Legislature. 


Organ Blowing by Electricity—We have already 
alluded to the contemplated application of electricity at 
Taunton to organ-blowing. The apparatus has now 
been completed and has been nsed with great success, 
The whole of the electrical and mechanical apparatus is 
supported by two large beams built into the walls of the 
tower at a distance of 40 feet above the organ, so as to 
prevent any possibility of vibration. The electric motor, 
of the Immisch type, we believe, is constructed to 
deliver one-half horse-power nominally, but if necessary 
it is capable of developing twice this power. The 
electric current is supplied from the central depot of 
the Taunton Electric Lighting Company, a distance of 
about a quarter of a mile from the church, and the 
power is transmitted from the motor to the bellows by 
means of rope gearing. The electric current is entirely 
under the control of the organist, there being two 
switches, one turning on enough current for the ordi- 
nary use of the organ, and the other for playing full 
organ. By means of an automatic switch the motor is 
stopped when the bellows are full, and again started 
when they fall about linch. This keeps a constant 
supply, without straining the organ in the slightest 
degree. By means of accumulators, the power is always 
available day or night, and the blowing is perfectly 
automatic, noiseless, and quite steady. The electrical 
portion of the work has been carried out by Mr. Hooker, 
the able electrician of the company. 


The Society of Telegraph Engineers and Electricians. 
—At the ordinary general meeting to be held on Thurs- 
day, May 10th, a paper will be read “On the Risks of 
Fire Incidental to Electric Lighting,” by W. H. Preece, 
F.R.S., Past President. 


Union Electrical Power and Light Company.—Mr. 
Justice Chitty on Saturday made an order for the com- 
pulsory winding-up of this company. 


Underground Wires in the City,—At a meeting of 
the Commissioners of Sewers last week Mr. H. H. 
Bridgman, Chairman of the Streets Committee, brought 
up a report on the memorial of the Exchange Telegraph 
Company, for permission to lay wires underground, 
from the Thames Embankment to its Fleet Street 
office, by way of Whitefriars Street and Crown Court, 
and recommending that the same be allowed, subject to 
the work being done by the contractors to the Com- 


- mission, at the expense of the applicants. This was 


approved. 
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The Royal Institution—The Friday evening dis- 
course last week was given by Mr. James Wimshurst, 
on “Electrical Influence Machines.” Nicholson’s 
“revolving doubler” of 1878, the machines of Varley 
(1860), of Holtz (1865-6), Toepler (1865-6), Sir W. 
Thomson (1867), and Carré (1868) were each descrited 
and illustrated, and the lecturer’s own machines of 
different dates were also shown. 


A New Petroleum Engine.—The new form of the 
Etéve engine, which has now been successfully adapted 
by Messrs. Priestman Bros., of Hull, to the use of the 
heavier and cheaper, and therefore safer kinds of 
petroleum has been running during the last few days 
at their London offices, 73A, Queen Victoria Street. 
After a large expenditure of time and money, it is now 
believed that the serious difficulties which were 
generally admitted to stand in the way of perfecting a 
motor of this class have been overcome. The engine is 
shown working a dynamo supplying a number of in- 
candescent lamps, and a large demand is expected to 
spring up for the engine in connection with the electric 
lighting of country houses and places were gas is not 
supplied, or only supplied at a dear rate. The result of 
some tests with one of these engines will be found in 
another column, and next week we shall probably give 
an illustration of it. 


Electrical Date and Time Stamp.—At the office of 
Mr. D. J. Williams, 19, St. Swithin’s Lane, is being 
shown a small machine for stamping on documents 
of any kind the date and time of day, thus :— 
1888, APR. 27, A.M. 10.41, the stamp changing every 
minute. It is operated by an electro-magnet through 
which passes the current from two Leclanché cells. In 
the circuit is an ordinary clock with a simple attach- 
ment to the minute wheel, which makes contact once 
in every revolution. For dating letters, checking men’s 
time, and a great number of similar purposes, it is a 
handy and reliable instrument, simple in construction, 
requiring little attention, and likely to be very durable. 


Cox-Walker’s Electric Fire Alarms,— About mid- 
night on Monday, a test alarm was made of the Dar- 
lington Fire Brigade. The electric fire alarm, as 
arranged and erected by Messrs. Cox-Walker & Co., 
was rung at the brigade station at 12.10. The efficiency 
of the brigade and the system is shown by the follow- 
ing times :—T wo men bounded into the fire station at 
12.125—2} minutes after the alarm was given. At 
12.15 two horses arrived, and by 12.25 firemen were 
upon the scene of the supposed fire—the Girls’ Training 
College—and water was playing from a standpipe. The 
steamer was working upon the building at 12.29. 


Music and Electricity—Accounts reach us of an 
invention now being exhibited in Liverpool), by 
means of which an Italian named Carlo Bozza can 
not only give—without other aid than electricity —per- 
formances upon a variety of musical instruments at the 
same time, but can also reproduce the music at any 
distance. Signor Bozza has also invented a new musical 
instrument, playable only by electricity. It is made of 
porcelain, and from it he is said to produce music 
unique in sweetness and penetration. 


A Naptha Launch.— Mr. Rowland Ward, of 166, 
Piccadilly, has imported from New York a novelty in 
the shape of a launch, the propelling power of which is 
furnished by a naptha motor that drives a three-bladed 
screw. As in Messrs. Priestman’s petroleum engine, 
the mineral oil which is used is vaporised, and it then 
does much the same work as steam does in an ordinary 
engine. An alcohol lamp supplies all the heat re- 
quired to warm the vaporiser, and no electric spark is 
used in the cylinder. The two horse-power engine 
which is fitted to Mr. Rowland Ward’s 18-foot launch 
weighs only about 200 lbs. The consumption of the 
engine is less than one gallon of naptha per hour. 


Attracting Fish by Electric Light,— We learn 
“From Special Telegrams and Sources of News all 
over the World” that Mr. Chamberlain’s arrange- 
ment with the United States has been to all in- 
tents and purposes rejected for the present. It may 


interest him and others concerned in the American 


fisheries to know that the Americans have hit upon a 
device by which they hope to dispense with bait alto- 
gether. The United States steamship AJlvatross has 
been fitted up witb electric lamps for fishing purposes. 
These lamps are encased in wire netting. The fish, 
attracted by the lights, swarm into the nets and are 
easily caught without other bait. If, as is now claimed, 
the electric light will answer all the purposes of bait 
the Americans will have no occasion to buy from 
Canadians, and Canadian fishermen will lose one of the 
natural advantages that they now have over Americans. 
But then, of course, says the contemporary from which 
we quote, Canadian fishermen can use the electric light 
as well as their rivals. 


The Telephone in Kent,—The Superintendent for 
the Kent District of the South of England Telephone 
Company is only awaiting the permission of the Can- 
terbury Town Council to erect poles to carry the wires 
through the suburbs, prior to giving orders for the work 
of connecting Canterbury with Dover and Folkestone 
to be proceeded with. The consent of all the other 
authorities through whose district the telephone must 
pass has been obtained. 


Are Lamps.—It is estimated that there are 200,000 
are lamps in use in the United States. 


NEW COMPANIES REGISTERED. 


Bournemouth Electricity Company, Limited, — 
Capital : £50,000 in £5 shares. Object: To carry out 
an agreement with Messrs. Phillips, Harrison, and 
Hart, of 2, Victoria Mansions, Westminster, electrical 
engineers, and to supply electric light, heat, and power. 
Signatories (with 1 share each): Hy. Jay, J.C. Harvey, 
J.H. Moore, E., Dyke, J. Kilner, H. Patten, W. H. 
Dore, all of Bournemouth. The signatories are to 
appoint the first directors. Qualification: £50 in 
shares. The company in general meeting will appoint 
remuneration. Registered 24th April by Hooper and 
Son, 69, Ludgate Hill, agents for Donald W. Preston, 
Bournemouth. 


United Kingdom Telephone Union, Limited, — 
Capital : £10,000,000 in £5 shares. Object : To acquire 
patent rights, privileges, or monopolies relating to 
telephones or telephonic apparatus, and to acquire the 
property and goodwill of any similar business. Sig- 
natories (with 1 share each) : James Brand, 65, New 
Broad Street, J. S. Forbes, Chelsea Embankment; J. 
Thompson, Wilmslow, Cheshire ; R. Raynsford Jack- 
son, West Hill, Sydenham ; J. Winstanley, Dublin ; 
D. Owen Bateson, 77, West Cromwell Road; Chavles 
Nash, Bath; R. T. Wilkinson, Sunderland; J. B. 
Morgan, A.I.C.E., Oxford Court, Cannon Street ; J. W. 
Batten, 15, Airlie Gardens, Campden Hill, W. ; Dillwyn 
Parrish, 2, Copthall Buildings ; W. C. Quilter, M.P., 
74, South Audley Street, W.; F. R. Leyland, 49, 
Prince’s Gate. Registered without articles of associa- 
tion on the 28th April, by Ashurst, Morris, Crisp & Co., 
6, Old Jewry. 


Protean Battery Syndicate, Limited, — Capital : 
£5,000 in £10 shares. Objects: To supply electrical 
apparatus, and for such purpose to adopt an agreement 
of 22nd Frebruary, between Wm. Kingsland and Mei- 
ford Norsworthy. Signatories (with 1 share each) : 
Wm. Kingsland (electrician), 49, Cambridge Road, 
Gunnersbury ; M. Norsworthy, 34, Old Broad Street ; 
A. W. Webb, 57, Peckham Road, 8.W.; E. R. Gibson, 
Lloyd’s ; P. Lloyd, 34, Old Broad Street ; John Davies, 
5, Finsbury Square ; J. Bidden, Woolwich. Registered 
28th ult., without articles of association, by John Hay- 
ward, 27, King Street, Cheapside. 
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OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Edison-Gower-Bell Telephone Company, Limited.— 
The annual return of this company, made up to the 


25th April, was filed on the 28th April. The nominal 


capital is £500,000, in £1 shares. 385,009 shares have 
been allotted, and of these 370,000 are considered as 
paid up in full. The calls paid amount to £15,005, and 
unpaid to £4. 


Liverpool Electric Supply Company, Limited.—The 
annual return of this company, made up to the 26th 
March, was filed on the 27th ult. The nominal capital 
is £200,000, in £5 shares. 20,000 shares have been 
allotted, and upon 4,000 the sum of £4 per share has 
been called, and £1 per share upon the remaining 
16,000 shares. The calls paid amount to £31,920, and 
unpaid to £80. 


Medico-Electric Belt, Truss and Battery Company, 
Limited,—The statutory return of this company, made 
up to the 11th ult., was filed on the 21st ult. The 
nominal capital is £20,000, in £5 shares. 567 shares 
have been allotted, and upon 207 of them the full 
amount is considered as paid up. Upon the remaining 
360 shares the full amount has been called and paid. 
Registered office, 58, New Bond Street. 


Orient Electric Light Company, Limited,— The 
statutory return of this company, made up to the 12th 
ult., was filed on the 23rd ult. The nominal capital is 
£5,000, in 20 shares of £250 each. 12 shares have been 
allotted, upon each of which £100 has been called and 
paid. Registered office, 2, East India Avenue. 


Electric Date and Time Stamp Company, Limited.— 
The registered office of this company is at 19, St. 
Swithin’s Lane, E.C. 


INCANDESCENT LAMP PATENTS. 


Epison anp Swan Unitep Exectric Licur Company v. 
HOLLAND AND OTHERS. 


(Before Mr. Justice Kay.) 
(Continued from page 453.) 


TxHurspay, APRIL 26th. 


Mr. Aston (cross-examining Mr. R. P. Sellon): You began 
by describing that in your filament you use cellulose. Do you 
know what the chemical constituents of cellulose are ?—I am not 
a chemist, but I understand that it is a wood fibre, and that oxygen 
and hydrogen are the main constituents. 

And carbon ?—1 meant by wood fibre to include carbon. 

It is present in the fibres of such things as hemp, flax and 
cotton ?— I daresay. 

Am I to understand that in the lamp manufactured by your 
company there is “a carbon filament within a receiver made 
entirely of glass through which the leading wires pass, and from 
which receiver the air is exhausted.” Is that not so ?—That, of 
course, depends upon the interpretation of the word “ filament.” 
In the sense that “ filament ”’ is now a common term as applied to 
burners of all incandescent lamps, whatever their character—in 
that sense what you have said is true. 

Just attend tome. You say “We put the flashed filament into 
the spiral.” You mean the spiral of your platinum wire ?—Yes. 

Therefore you have a flashed filament ?—We have a flashed 
filament. ‘“ Filament,” I may explain, is a common term. 

You have said that the production of the slender carbon 
materials requisite for the Edison lamp according to his process 
was unknown at the date of his patent ?—I think what I said was 
that the carbonisation of such slender materials was unknown. 

Persons who would be employed in the manufacture of electric 
lamps would be the persons accustomed to work with electricity, 
would they not ?—I think not necessarily. I do not see that there 
need be any association between a kuowledge of electricity and a 
knowledge of incandescent lamp manufacture. 

I put this to you. Supposing a person, reading Edison’s 
specification, tried to make an electric lamp, would not an elec- 
trician, in your opinion, be a person likely to be consulted and 


likely to give directions to the operative who put the things 
“ene ?—He certainly would, I should imagine. 

ou observe the language used here with reference to ohms of 
resistance, and so on ?—In Edison’s specification? I do. 

It is a fact, is it not, that in the works where electric lamps are 
now made it is by no means unusual to have gentlemen like your- 
self, very capable of understanding the application of electricity ? 
—At the present day, no doubt. 

And if at the present day, in past days, so far as you know, the 
same thing has occurred ?—For all I know to the contrary. Of 
course I am quite unable to say. 

Is it not within your experience that, in all these electrical 
operations, for the purpose of ascertaining in what way the most 
beneficial results can be obtained, the operations have to be con- 
ducted tentatively ? As defects manifest themselves you try to 
obviate them by applying the experience of the operators ?— 
Experience leads to improvements, no doubt. 

Which in all these processes that you tried, following Edison’s 
directions, did you find most successful ?—I obtained the best 
results with the boxwood burner. 

I understand you to say that the objection which you found 
with reference to that was that it was fragile, and to a certain 
extent porous >—Yes. 

Well, now, did you not know in 1879 that the porosity of a fila- 
ment of carbon could be cured ?—I won’t say that I knew in 1879, 
but about that period I believe it was known that you could cure 
the porosity of carbon by applying subsequent processes. 

Such as —— ?—No doubt such as that of electrical heating ina 
hydro-carbon gas. 

And would not that give it a more inomogeneous character ?—I 
do not think you can describe it as homogeneous. Homo- 
geneous I understand to be of like character. 

Perhaps you are right there ; but could not the filament have 
had its pores filled up by a known process that would deposit 
carbon in them ?—I do not know to what extent electrical heating 
actually fills up the pores. No doubt it does deposit a layer upon 
the surface of the carbon at any given point. 

I understand that you are the manager of the operating parts of 
defendant’s works, are you not?—No, I am not; Iam the chief 
electrician. 

And your duties, I suppose, would include giving directions as 
to the proper way in which lamps should be manufactured ?—That 
among other things. 

Iam right, am I not, in saying that in reading Edison’s speci- 
fication you did not overlook the fact that he directed your 
attention to his prior specification? He says, you know, that in 
the prior specification, dated June 17th, 1879, No. 2,402, he has set 
forth a method of obtaining lamps of great resistance by employ- 
ing long lengths of platinum wires, what he calls pyro-insulated ? 
—I remember it. 

Is it not a fact that in that specification Edison refers to the 
operation of what we call “ flashing ? ’”— You mean electrical heat- 
ing in a hydro-carbon atmosphere ? 

Yes, electrical heating.—Yes, in a hydro-carbon atmosphere. 

I did not say that—driving out occluded gases.—That is not what 
I understand by flashing. He does refer to driving out occluded 

es no doubt. 

That would enable the gases in the pores to be expelled ; and he 
says the carbon may be treated in that way ?—Yes; that carbon 
sticks may be treated in that way. 

Taking that into consideration with what you find in Chees- 
brough, don’t you think an electrician like yourself in 1879, would 
know that it would very advantageously improve a carbon-burner 
by treating it in that way? By driving out occluded gases, you 
mean ?—Yes. I think it is extremely probable that as the result 
of reading that specification he would use the process. 

I assume also that an‘ electrician would be acquainted with 
Cheesbrough’s specification, which is earlier still, and would in 
all probability use the process described there too for the purpose 
of improving the quality of his burner ?—For the purpose of 
driving out occluded gases ? ‘ 

Yes ; and in Cheesbrough’s case you have to surround it with 
carburetted gas.—My recollection of it is that it does instruct 

ou to carry out the process to drive out the occluded gases. 
hose are his words. - 

Therefore an electrician in November, 1879, would know that 
he would improve the burner considerably by finishing the car- 
bonising process in this way. 

Mr. Justice Kay: Is not this argument ? 

Mr. Asuton: Well, it is, my Lord; I confess itis so. I put the 
question. Would he not know having those two processes before 
him, that he could improve his burner ?—If he were aware of 
both processes I think it is probable that he would use them. 

Do you not think you might have obtained a less friable result 


‘in your burners, when trying to follow Edison’s specification, if 


you had employed a lower temperature ?—I am not quite sure 
that friable is the right expression. I think the resulting carbon 
might and probably would have been less brittle at a lower tem- 
perature ; but on the other hand, the quality of the carbon would be 
much more highly resisting, a more loose form of charcoal, and 
therefore much worse for the purposes of an incandescent lamp. 

Well, supposing you had the loose form of carbon and wished 
to make it better suited for the purpose of a burner, you might 
have known that you might subject it to Cheesbrough’s process 
and improve it ?—As a matter of fact, I did not know. 

But if you had known it?—A manufacturer of incandescent 
lamps who was aware of Cheesbrough’s process would probably 
have done it. 
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Would not that have improved all your specimens ? Might you 
not now, by applying your knowledge of the Cheesbrough process, 
improve them ?—No doubt it would render them less fragile. 

But what you have done has been, has it not, to strictly follow 
your own reading of Edison’s specification ?—That is what I have 
endeavoured to do, to follow Edison’s specification. 

It is true, is it no", that Edison indicates in his specification that 
it is advisable not to have a filament that is liable to crack and 
break, but to have a filament that is homogeneous?—I think you 
are referring to page 4, line 18. I understand that expression 
“as homogeneous as possible” to mean this: He has just pre- 
viously told you that you can increase your resistance by mixing 
up with your putty carbon volatile and non-conducting matter, 
such as oxide of zinc, and so on, and he then goes on to say that 
he prefers to put in, as I understand it, as little of that non-con- 
ducting matter as possible, and so obtain his filament. In fact, 
the filament is to be as homogeneous as possible. 

That is to say, you gather from what Edison says that he points 
out the advantages of having a filament of this homogeneous 
carbon ?—I certainly do not read the specification to point out that 
homogeneous carbon is by any means a desideratum in incandes- 
cent lamps. In speaking of this particular process, that is to say, 
where the volatile powders are mixed with the putty tar, he 
says that he prefers to have a carbon in that process as homo- 
geneous as possible. 

Do you think, then, that anybody reading Edison’s specifica- 
tion, and knowing the object he had in view, would not be aware 
that carbon in the homogeneous form would be advantageous ?—I 
think, reading that specification through, he would by no means 
come to the conclusion that homogeneous carbon was a material 
to be used. 

Mr. Aston : I did not say that; I said advantageous. 

Mr. Justice Kay: You must decide that for yourself. It is a 
matter of construction. 

Mr. Aston : Does he not say that it is advisable that the fila- 
ments should be of uniform size ?—I think he does. 

And does he not say they should not be distorted ?—Yes, he 
suggests preventing distortion by winding. 

Having pointed out in his specification that, at all events, for 
some purposes homogeneity of carbon was advisable, uniformity of 
size advisable, prevention of distortion advisable, do you not think 
that anybody taking that specification and finding that he had in 
some cases a material that was not homogeneous, that is to say, 
uniform throughout, and liable to distortion, would think it advis- 
able to correct in every known way those defects ?—I have no 
doubt that any electrician would do everything that he could to 
obtain uniformity and prevent distortion. 

And if he found that his results gave him filaments that were 
wanting—too porous, too fragile, that were distorted—do you not 
think he would apply all means at his —— to correct those 
defects ?—I have no doubt he would apply all the methods of which 
he was aware. 

It was not in that way you worked out those experiments ? 
You have not attempted to correct the defects ?—Clearly not, 
because there is no instruction as to how you are to treat it. 

Never mind about that—I have merely followed Edison’s 
specification. These are the results. I have added nothing to it. 

t.. Justice Kay: Yes, you have; you have added the use of 
plum 
Witness: Oh, yes, my lord, I have. 

Mr. Astron : In other respects you have not attempted to correct 
— 7 applying your own knowledge or the knowledge of the 

ime P—No. 

Do you not think the three specimens you have produced, 
numbered 7, 8 and 17, would, if carefully manipulated and put 
into-lamps, answer the purpose?—I think that those specimens 
might with difficulty be mounted, that is tosay, sealed into a glass 
globe, but the difficulty that would then present itself would be, 
firstly, that you would not be able to obtain your vacuum owing 
to the fact that the platinum has undergone the process of car- 
bonisation, and is consequently rendered porous. 

You might correct that by carbonising at a lower heat ?—I did 
not do so, because my whole efforts were directed to following 

what I understood to be Edison’s directions. 


Supposing your platinum conductors were so porous that air 
would go through, do you not think if you had tried lower tem- 
peratures you might have obviated that difficulty ?—I have no doubt 
that lower temperatures would lessen that difficulty. On the other 
hand, they would render your carbons infinitely worse for the pur- 
poses of a conductor. 

Yes, and you would have to correct that in other ways known to 
you ?—You might correct it in other ways certainly. 

_ Now, is it not a fact that you always have, in the delicate opera- 
tions which you have to superintend and direct, to make allow- 
ances and to correct inconveniences by known expedients ?—Oh, 
yes, obviously. 

Suppose, for instance, you find impurities in the materials you 
deal with, you know how to remove those impurities, assuming 
that you want to get a homogeneous carbon ?—No doubt. 

Having heard or read the evidence given by Mr. Edward 
Gimingham, can you say whether, in your opinion, the lamps he 
produced were made in accordance with Edison’s specification ?>— 
According to my understanding of Edison’s specification, he did 
not follow Edison’s instructions, and therefore the lamps were not 
Edison lamps within the meaning of the specification. 

_ He supplemented Edison by information outside his specifica- 
tion ?—I think that he did do that certainly, and I may mention 


one other respect in which I think he did not follow it. The 

platinum wires of the lamps were not subjected to the process of 

raaae under the conditions prescribed, as I understand, by 
son. 

Don’t you think this is possible, that you might carbonise your 
burner and then effect the junction of the carbonised burner with 
your platinum wires by means of the plastered joint, and then 
submit it to suffcient carbonisation to carbonise the junction ?>—L 
think it is quite possible, but that is not what Edison tells you 
to do. 

Turn to page 4, line 44, of the specification. He has been 
describing, has he not, in the previous line how he may carbonise 
linen threads, wood splints, paper, and so forth ? Does he not then 
go on to say that the ends of the carbon or filament, referring to 
the carbon or filament described in the previous line, are secured 
to the platinum leading wires by plastic carbonisable material, and 
the whole then placed in a carbonising chamber ?—Yes. 

That is upon the carbon filament he had referred to before. 
“When secured ”—— 

Mr. Justice Kay: That is a question of construction, whether 
he means the second carbonisation or not. 

Mr. Aston: It is, my lord. At all events, if it means a carbon 
filament already prepared that would have been consistent with 
what you understand Mr. Gimingham did ?—Yes. 

And that would be likely to give a better result than the result 
you obtained ?—No doubt it would give a better result as regards 
the difficulty of the platinum wire. 

I understand that you had difficulties in dealing with some of 
the forms of carbon filament described by Edison when you came 
to coil them, to a great extent as you said in order to form a spiral 
such as described by Edison ?—I did. 

Would you have had that difficulty if. instead of having a num- 
ber of coils, you had had fewer coils ?—I understand the object of 
coiling —— 

ya my question! Would not the difficulty become less in 
proportion as the number of coils became less ?—Not if you main- 
tained the diameter of the coils at the same size. 

I accept your answer; but in proportion to the diminution of 
the radius the difficulty would decrease >—Yes it would, no doubt; 
but that would not attain Edison’s object. 

You mean to say, then, assuming Edison’s object to be to pro- 
duce a coil like that in fig. 3, it would not have been possible to do 
it with this plastic wire ?—In the same dimensions ? 

I did not say the same dimensions. Suppose you increase the 
diameter ?—I think not, and for this reason. I think the smallest 
diameter I was able to obtain was 1 millimetre. I tried to form 
spirals from that diameter upwards, and could not do so. 

Did you use clamps as described by Edison? As shown at d, 
fig 1? No, I did not. 

Do you not think they would have lessened the difficulty ?—As 
regards the platinum wire, no doubt. If the platinum wire that 
is immediately sealed into the glass globe in Edison’s specifica- 
tion were not subjected to carbonisation, that difficulty would dis- 
appear. It would involve then, of course, two sets of platinum 
wire. 

But still it would be possible to carry out that in the way de- 
scribed ?—I should imagine so. I have not tried it. 

I am instructed that many of your difficulties would have been 
removed if you had so done.—The difficulty of the porosity of the 
platinum would no doubt have been largely removed. The difli- 
culty of manipulating the platinum would still remain. 

Do you know how Edison lamps, as made, have the filament 
united to the platinum ?—The only Edison lamp with which I 
have been acquainted has had the junction made by an electro- 
deposited joint. 

Do you not think those lamps made by Mr. Gimingham were 
lamps practically useful for lighting purposes ?—I think not. As 
individual lamps, no doubt, so far as duration was concerned, they 
were satisfactory ; but I think a difficulty would have arisen in 
attempting to get lamps of that character which would “run 
together ” so as to be practically useful. 

But the incandescent lamp that was known to burn for a long 
time would as an individual lamp be a successful lamp for giving 
light —No doubt. 

And if you wanted to make similar lamps so that they might be 
put in circuit, should you have any difficulty in causing the fila- 
ments all to have the same resistance ?—I think you would have 
great difficulty in doing so if you constructed your lamps merely 
by the light of this specification. ; 

Yes, but suppose that in addition to the directions given in that 
specification you knew that you could flash, and so deposit upon 
your filament as much carbon as you required so as to equalise the 
resistance, that difficulty would vanish ?—That would no doubt 
meet the difficulty. 

Do you not think a “ cotton thread properly carbonised”’ could 
be made suitable for a filament for an incandescent lamp?—lIf it 
were “‘ properly carbonised,” I have no doubt that it would. 

And it would be “ properly carbonised”’ if you did not carbonise 
it at too high or too low a temperature ?—No, that would not fall 
within what one would understand by proper carbonisation. 

Perhaps you will tell me what you think would be proper carbo- 
nisation.—I should regard cotton threads that were to form bur- 
ners for incandescent lamps as suitable for practical purposes if, 
to commence with, they were treated by some chemical process 
before carbonisation ; then if the process of carbonisation were 
conducted by rigidly excluding the air from the carbonising fur- 
nace, if some means were adopted to enable them to retain their 
shape, at the same time to allow of contraction, and if the tem- 
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perature used were sufficiently high to enable a dense form of 
carbon to be produced. 

I suppose I may say tite same of wood splints and of strips of 
paper ?—Oh, yes. 

And the putty wire ?—I am doubtful of the putty wire. Yes, 
the putty wire will no doubt form an operative lamp. It is not a 
lamp that you would choose. Edison himself tells you that in a 
subsequent specification. But it would give a light, no doubt. 

Putting it into a closed chamber, with proper packing to 
prevent distortion and applying proper heat, you could make that 
into an incandescent lamp?—I would add something in the case 
of tar and lampblack only. Under any circumstances I think a 
filament made of that material would give unsatisfactory results. 
I attribute the unsatisfactory character of the filament made in 
that way to the following fact. With that you form a putty of 
the tar and lampblack, and when subjected to carbonisation the 
tar liquifies and runs about, and your filament is then nothing but 
the residue of the tar and the lampblack. There appears to be 
no adhesive property in the particles of that material, and con- 
sequently I think that unless you added to the material some- 
thing that would create adhesion, such as syrup of sugar, as do 
the men who make arc carbons, you would never get a lamp. 

But supposing you did do that ?—Then you would get a lamp 
that would operate. 

The use of syrups being known in the manufacture of arc 
pencils >—No doubt. 

One form of these you said you had not tried at all, the helix of 
copper wire ?—I have not tried that at all. I was present when 
trials were made by Mr. William Crookes with camphor and oxide 
of zinc. The camphor and oxide of zinc were used separately. 
No attempts were made in those cases to remedy defects by the 
application of known remedies. 


You have produced two lamps which you say are made in Swan’s 
fashion. You have there, have you not, a comparatively rigid 
— carbon ?—It is what you might call relatively rigid, no 

loubt. 

And that is held between two sockets made of wire ?—Of 
platinum. 

Have you caused that lamp to be lit ?—I have. I have seen 
similar lamps, and I believe these very lamps, burning for several 
hours. I made these lamps from the description given by Mr. 
Swan, and without the advantage of having the model to refer to. 

Do you not know that Mr. Swan states that his lamp broke 
down ?—On one occasion Mr. Swan stated that he heated the rod 
to such an intense degree that it glowed with great splendour. 
Then he made it into the form of a bow. 

Mr. Justice Kay: Did that break ? 

Wirvess : It does not say so. I read that as indicating that 
the lamp was heated to a degree quite unusual in the use of 
incandescent lamps. These lamps (the exhibits) were heated to a 
white or yellow-white heat. I infer from the fact that Mr. 
Swan was able to bend his burner that he applied a very high 
temperature indeed. 

Did you have a sooty deposit ? —There is aslight deposit. 

Do you not know that Mr. Swan spoke of his lamp as something 
which would require improvement before being so perfect as to be 
successful in operation ?—He may have done so, but it does not 
occur to my memory at the moment. 

In the publication of the lecture of February 4th, 1879, at New- 
castle, is there any indication that Mr. Swan had successfully 
solved the problem ?—He does not appear to have thought so. 

Do you remember the letter in Nature from Mr. Swan ? 

Mr. Fintay : Of course my friend is putting these things, and I 
am not objecting. I assume he will call Mr. Swan. 

Mr. Justice Kay: I have said nothing, but this is not evidence. 
What possible evidence can it be that Swan did not appear to 
have thought that it was successful ? 

Mr. Aston: Then I will not pursue that. When did your com- 
pany first commence to manufacture ?—At the formation of the 
company in 1880, I believe, it acquired the patent rights of Mr. 
Lane Fox, who had for some time previously been engaged in the 
construction of incandescent lamps. 

Do you know when the Brush Company first began to make and 
sell lamps in this country ?—I cannot say when they commenced to 
sell. In 1880, to my knowledge, lamps made under Mr. Lane Fox’s 
supervision were publicly exhibited, and I believe sold, but I am 
not sure about it. 

I am asking about your company and not Mr. Lane Fox.—That is 
the same thing. As soon as his patent rights were acquired Mr. 
Lane Fox became part and parcel of the company. 

What I want to know is when the company itself began to make 
and sell lamps ?—I believe in 1880, but certainly in 1881. 

When did you first begin to make lamps under the prcc2ss you 
described yesterday *—I think in the year 1884. 


Professor Wm. Crookes, F.R.S., examined by Mr. Graham, 
said: I have devoted great attention to electricity during the last 
30 years. In 1864-65 I believe Dr. Sprengel first described his 
air-pump. Since that time I have used the Sprengel pump con- 
stantly in my laboratory ; I have performed with its aid experi- 
ments on radiant matter, which require extremely high vacua. 
About the year 1880 I first gave my attention to incandescent 
lamps, and since that year have seen, I believe, every form of 
lamp introduced to the market. I saw Mr. Spottiswoode’s house 
at Grosvenor Place lighted in the year 1880 with Swan lamps; 
in May, 1881, I saw some Maxim lamps in Euston Road, and in 
the following month the same lamps at the Royal Horticultural 


Society’s soirée; in July, 1881, I saw Lane Fox, Swan, and 
Maxim lamps at King’s College; and on July 4th, of that year 
there was an exhibition of Maxim lamps at Mr. Spottis- 
woode’s, at which Princess Louise was present. At the Paris 
Exhibition of 1881, I was one of the jury on incandescent lamps, 
and there saw Swan, Lane Fox, and Edison lamps. That was the 
first time I ever saw an Edison lamp. They were all three very 
good lamps, but there was a larger display of Swans, and it was 
generally considered that they were superior to the others. [I first 
saw Edison iamps in this country at the latter end of that year, 
about October. Down to 1870 the source of electricity was chemical, 
that is, batteries were used to produce current. In that yeara 
great impetus to dynamo machines was given by the introduction 
of Gramme machines. I have read Lane Fox’s specifications, and 
to the best of my knowledge Lane Fox was the first to give detailed 
statements as to the requirements of electric lighting on a large 
scale. Those statements were substantially correct at that time. I 
have tried to make filaments for incandescent lamps in accordance 
with Edison’s specification, but it is difficult to do so, the direc- 
tions are so vague. I thought it would not be right to apply 
my present knowledge when I made the attempt to con- 
struct lamps in accordance with his directions, so I looked at 
his specification to see if he gave any instructions as to car- 
bonising. He speaks of carbonising in a closed chamber, but 
he says nothing about putting anything into the chamber to pre- 
vent the carbon being burnt by the oxygen. I knew that it would 
be hopeless to attempt to carbonise in a chamber containing 
nothing but the filament, so I introduced powdered charcoal. 
Then I tried to ascertain what directions he gave as regards 
temperature, and I came to the conclusion, from reading another 
part of the same patent, that it must certainly not be above the 
melting point of copper. I prepared cotton thread under those 
conditions, and succeeded in getting filaments, but I was not suc- 
cessful in fastening them to the platinum wire with tar putty. I 
tried in several ways, first fastening before carbonising, and then 
carbonising first and fastening afterwards. Perhaps once in ten I 
succeeded in getting the junction. I succeeded in producing a 
filament which might be applied to a lamp, but it was very 
irregular in luminosity. The platinum wire was very much in- 
jured by being carbonised. I do not think any working man 
accustomed to the best form of carbonisation in 1879 would have 
known that it was absolutely necessary to exclude air from the 
crucible in which carbonisation was carried out. There is no doubt 
that he could have found it out by experimenting. The amount 
of care observed in preparing gunpowder charcoal would not have 
sufficed. Slight oxidation of the surface in that case would not 
have mattered much; but for the purposes of a filament for an 
incandescent lamp the slightest oxidation would be fatal. I 
mounted some of the filaments. It would have been impossible to 
get a good lamp by mounting them in the way described by 
Edison. I did mount some in the way he described, but the 
platinum was so porous that it was of no use. When carbonising 
the carbon filament I did not use a frame or mould to keep the 
thread in place, except that when I wanted a spiral I wound it on a 
bobbin of carbon, and put the whole thing into the vessel. I tried 
rubbing the thread with a plastic compound of lampblack and tar ; 
it made practically no difference. I have tried different ways of 
interpreting the language of the patents. I did not understand 
the word “ moistened” ; it seemed to me a strained interpretation 
to infer that{it meant mixing lampblack and tar. By “ moistening” 
I have always understood mixing with water, so, having mixed the 
lampblack and tar, and ignited in a closed chamber for several 
hours, I added water. I also tried the mixture without the water. 
I could not roll those substances into wires of less diameter than 
about six times the thickness Mr. Edison mentions. I tried to 
form a spiral, and at length, by keeping the filament in constant 
motion, so that it should not stiffen, succeeded. That spiral I 
placed in a crucible well packed with powdered charcoal, and 
heated it to a high temperature. Upon being removed from the 
crucible it was so friable that it fell to pieces. I next formed 
filaments into horseshoe shape and carbonised them ; when taken 
from the crucible they were extremely friable, but after many 
attempts I succeeded in mounting one as a lamp. It took a very 
great amount of current for the amount of light it gave, and was, 
in fact, a very bad lamp indeed. It was very irregular as regards 
light-giving properties, and it broke down in less than half an 
hour after the current had been turned on. Before passing the 
current there was as good a vacuum as the Sprengel pump would 
give—a better vacuum than the millionth of an atmosphere men- 
tioned by Edison. I attribute the brittleness of the putty fila- 
ment to this: the tar is held in the lampblack just as water is held 
in asponge; when the mixture is put into the crucible and packed 
with powdered charcoal it is, necessarily, warmed up gradually, 
the tar becomes much more liquefied, and is sucked out by 
capillary attraction into the powdered charcoal. 

e case was at this point adjourned until Monday, April 30th. 


Monpay, Apri. 30TH. 


Prof. Crooxes, continuing his evidence to the examination of 
Mr. Graham: In the year 1881 I lighted my own house in Ken- 
sington Park Gardens by electricity, and it has been so lighted 
ever since. I first tried lamps of my own manufacture, then 
Edison and Maxim lamp3, and afterwards Swan and Lane-Fox 
lamps. Edison, Maxim, and my own lamps I used in 1881 ; the 
Edison lamps were presented to me at the Paris Exhibition by 
Edison’s agent there. From my chemical knowledge I felt con- 
vinced, when I heard Sir Fredk. Bramwell say that sand was 4 
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suitable thing to use when carbonising, that it would not do for 
so delicate an operation as making filaments for incandescent 
lamps. I had made a trial of sand, although I quite anticipated 
what the result would be. I put over 100 filaments in dry sand, 
packed the crucible tightly with the sand, looted the cover on 
with Stourbridge clay in the way adopted by metallurgists when 
they wish to keep airout, andthen raised the temperature gradually 
to full yellow heat. I exhibit here specimens of cotton, linen, card, 
cellulose, and wood before carbonisation in sand, and I also exhibit 
the remains taken from the sand after carbonisation. Everything 
is burnt up except the card, which contained so much inorganic 
impurity that it has left a coherent ash, which is not carbon. The 
whole of the carbon has been consumed owing to the presence of 
oxygen in the interstices of the sand. I have some specimens of 
of tar putty spirals with a cotton core; I was unable to make any 
without the core. After a great deal of trouble and experiment 
I succeeded in twisting the cored ones into the form of a spiral. 
The mixture was extremely friable, and it was difficult to bend it 
round the mould; the most successful way of forming them was 
to havea core of cardboard instead of carbon to allow of contraction 
in carbonising. They were carbonised in a charcoal burner. I 
have here some of the most successful of those spirals, and here is 
a lamp made with one of them—([put in] ; it is made practically 
in accordance with the patent, excepting that I excluded the air 
in carbonising, and did not mount the filament in the way the 
patentee describes. I mounted the tar putty after carbonisation, 
and I also sealed the mounting wires direct to the glass, instead 
of screwing them on to supplementary wires. I tested the lamp, 
mounting the one of the batch which seemed freest from the 
defect of cracking when bent, but on passing the current through 
I found several weak parts in it, parts of high resistance, so that 
when the bulk of the spiral was only red-hot these parts became 
white-hot, and if I had not stopped the experiment after a few 
minutes the lamp would have burnt through and been destroyed. 
If necessary, the lamp can be run now hem a battery. I was 
experimenting for several days before I succeeded in getting a 
filament into a lamp. I made experiments with both camphor 
and oxide of zinc, first taking a mixture of lampblack and tar, and 
adding 20 per cent. of camphor ; Mr. Edison does not mention any 
amount; but I thought 20 per cent. would scarcely be fair to the 
process. The camphor made the putty much more friable and 
difficult to roll out. I then added more tar putty, so as to 
diminish the proportion of camphor, and I diminished the evil in 
proportion. I could not roll it out except in very small pieces in the 
palm of my hand. [ at last obtained a small filament or rod of 
about 2}mm., or one-tenth of an inch diameter, and about 10 or 
15mm., or a little over half-an-inch. ‘hey were packed in a 
closed crucible in the same way as before. The result in filaments 
was extremely friable, and would scarcely bear manipulation. I 
tried mounting one in a lamp, but could not make the joint; the 
filament was too friable. I could tell however, by looking at the 
resulting filament that had I succeeded in mounting it in a lamp 
its porous, spongy character would have made it quite unsuitable 
for practical operations. I then tried mixing the tar putty and 
20 per cent. of oxide of zinc, kneading together and rolling out in 
the ordinary way between two plates of glass, and then 
manipulating in the palms of my hands afterwards. In 
that way I made filaments and horseshoes about ,';th of an inch 
in diameter and carbonised them as before, the temperature being 
just below the melting point of copper. At that temperature a 
chemical action would take place between the oxide of zinc 
and the carbon of the filament, producing metallic zine and car- 
bonic acid, both of which would go off, the zine being volatile at 
that temperature ; part of the carbon would be burnt by the 
oxygen in the oxide of zinc, and the residual carbon would be more 
porous and spongy than if no oxide of zine had been added. I 
have here some filaments resulting from the carbonisation. I 
mounted a horseshoe as a lamp, and it behaved very similarly to 
the tar putty horseshoe with the cotton core. When the current 
was put on the carbon got red and white-hot, and then glowed 
at one or two weak points, an are was formed, and the whole thing 
became disintegrated. 

Mr. Justice Kay: In the ordinary are lamp is not the light 
produced, not alone by the passage of the current between the 
two points, but also by the consumption in its passage of bits of 
the carbon ? 

Prof. Crookes: In the ordinary are lamp I should say that 
quite 95 per cent. of the light was produced by the poles themselves, 
the positive giving the most. I should say that practically no 
light is produced by the combustion of the carbon given off ; there 
would be some light, but that caused by the electrical action 
would be so greatly in excess that it would not be noticed. In the 
case of the Jablochkoff candle a considerable light is produced by 
the burning of the carbon, because of the metallic compound 
placed between. If the carbons in an are lamp were surrounded 
by nitrogen, so as to keep out oxygen, I do not think there would 
be any difference in the light. e resistance of the carbons in 
an arc is by no means analogous to the resistance of the carbon in 
an incandescent lamp. With reference to the oxide of zine and 
putty filament, if carbonisation had been performed at the tem- 
perature of a baker’s oven instead of at about 2,000° Fah., there 
would have been very little chemical action, and some but not all 
of the oxide of zinc would be driven off; but that is not car- 
bonising in the ordinary way. I made a large number of experi- 
ments with metallic oxides, coating the filament on the outside 
with some of these “ non-conducting, non-carbonisable materials.” 
Oxide was not amongst them, but I know with absolute certainty 
what would have been the result of running a lamp containing 


a filament so made at ordinary lamp temperature; metallic zine 
and carbonic acid would be formed, and the zine would condense 
on the globe, darkening it. I many times tried to coil a tar putty 
filament round a helix of copper wire, and did not succeed. Not 
one of the lamps I pone in making was a commercial article. 
I produce a list of substances answering to the description “ non- 
conducting, non-carbonisable.” With some of these substances I 
made experiments. I took finely-powdered fire-clay, with which 
I coated a tar putty filament, bent it into the form of a horseshoe, 
not being able to make a spiral of it, and carbonised it ; then 
mounted one of the resulting filaments in a lamp, and passed 
current through it. Ata full red heat no particular action took 
place ; when the heat approached whiteness one portion began to 
deflagrate, sparks were given off, carbonic acid was evolved in suffi- 
cient quantity to depress the mercurial vacuum gauge about 2 
inches, the bulb was darkened by the reduced silicon and alu- 
minium of which the fireclay was composed, a small are was 
formed and the filament soon broke. When I examined the 
light given off during this action with the spectroscope, I 
saw lines of aluminium in the spectrum, proving that alu- 
minium had been reduced to the metallic state by the car- 
bon taking the oxygen from the alumina; the . resulting 
vapour of aluminium was rendered incandescent by the heat. I[ 
hand in a lamp suchas I have just described. A 2-inch depression 
in the mercury gauge would indicate that there was no longer a 
vacuum in the lamp. I repeated this experiment exactly in the 
presence of Dr. Frankland, Dr. Tidy, Prof. Silvanus Thompson, 
and Mr. Percy Sellon. When I was at the Paris Exhibition I 
believe I was shown by Edison’s agent a lamp made in 
accordance with the patent as a curiosity; I saw it light- 
ing for a minute or two. I believe the specification does 
not contain sufficient directions to enable me with my present 
special skill to form a lamp; Mr. Gimingham’s evidence, to 
my mind, corroborates my opinion. With reference to the 
Cheesbrough patent, there are many passages in Despretz’s paper 
which refer to an incandescent experiment in contradistinction to 
an are experiment. There are 19 experiments which are incan- 
descent, three which are arc, the others being doubtful. The 
= described in this paper and that described by Chees- 

rough are identical, and so also are the materials resulting from 
these processes. A competent workman could not fail to get 
Cheesbrough’s result if he proceeded on the lines of Despretz’s 
paper. The material described in Sidot’s paper is very similar to 
that of Cheesbrough and is produced in a very similar manner. 
The heat is applied externally in this case, but so long as the heat 
is sufficient I do not see that it matters how it is applied. The 
process described by Cheesbrough would probably make the 
carbon denser, less porous, and less likely to occlude gas, vapour 
or air. There would be some amount of occluded gases in his 
material. The temperature Cheesbrough mentions, 7,000° Fah., 
is above the volatilising temperature of carbon. I have madea 
great many experiments in heating with hydrocarbon gases; I 
succeeded with all hydrocarbons I[ tried. By hydrocarbon I 
understand a compound consisting entirely of hydrogen and 
carbon, with no oxygen. Edison mentions beeswax, balsam and 
most oils, and most hydrocarbons. Beeswax and what I suppose 
he means by balsam, contain oxygen, and therefore I should not 
consider them hydrocarbons ; some oils contain oxygen, others do 
not. I tried some substances containing oxygen together with 
hydrogen and carbon, including formic acid and glycerine, and 
failed ; also tried alcohol and water, which, however, is not a 
chemical compound, and that failed also. With certain exceptions I 
think the list I putin of non-conducting, non-carbonisable materials 
would also be a list of infusible materials such as are referred to 
in the Cheesbrough specification ; but there is a difficulty as to 
the meaning of the word infusible, almost everything being 
fusible if subjected to a sufficient heat. In making experiments 
to follow Cheesbrough’s specification, I took a solid lime cylinder, 
about three-eighths of an inch in diameter, and seven-eighths of 
an inch long, and drilled a longitudinal hole ;\,th of an inch in 
diameter through it. Through this hole I passed a stick of Carré 
carbon th of an inch in diameter ; I then clamped the two ends 
projecting to conducting wires, placed the whole in an atmo- 
sphere of coal gas bubbling through warm benzol and passed an 
electric current through. The charcoal with which the cylinder was 
surrounded was raised to white heat, the lime cylinder to red 
heat, and carbon was deposited in the pores of the lime. I then 
cut the carbonised lime into small rods similar to those I now pro- 
duce. I mounted one of those in a lamp and passed the current 
through. The lime originally was a non-conductor of. electricity, 
but the introduction of carbon into its pores made it a conductor. 
A full yellow heat was produced by the current, and at that tem- 
perature the oxygen in the lime united with the carbon, carbonic 
acid was formed, depressing the mercurial gauge, calcium was 
volatilised, depositing on the sides of the glass, and the stick 
broke. The light evolved during this decomposition showed 
calcium lines on the spectrum. The pump was set to work a 
little longer, and the gas collected; chemical tests showed that 
this was carbonic acid. I repeated the experiment in the presence 
of the gentlemen I have already named. I now produce 
the-lamp so made and broken. I have also here an un- 
broken lamp prepared in the same way, with which the experi- 
ment will be repeated in Court when wished. The temperature 
at which the lamp broke was much below the ordinary tempe- 
rature of an incandescent lamp. I tried experiments with other 
things besides lime, selecting them from that list which I have 
prepared. I used a cylinder of fire clay of similar dimensions to 
those given for the lime, and tried it in the same way. Here is a 
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lamp in which the luminous is arod cut from the fire clay after 
impregnation with carbon. The metals and alumina were reduced 
to metallic vapour and the carbon to carbonic acid, the gauge 
was depressed, and the lamp broke. The globe was coated with a 
black deposit. I also tried magnesium, asbestcs, zirconia, 
alumina, silica, and thoria, with the same result. Lime is men- 
tioned in Cheesbrough’s specification. I did not choose those 
— which were most likely to fail, but selected them very 
fairly. 

Cross-examined by the ArrornEy-GENERAL: The carbonising 
in sand and four or five subsequent experiments with lampblack 
and tar I made not very many days ago, the first after hearing Sir 
Frederick Bramwell’s evidence on April 17th. Speaking of 
Edison’s patent broadly and apart from minor criticisms, I say 
that there is no sufficient description of carbonising filaments. 
That, the impossibility of producing the tar putty filaments, and 
the fact that carbonising the platinum wire produces porosity, are 
my three main attacks on Edison’s patent as to insufficiency. No 
one assisted me in the experiments oo Tam acquainted with 
carbonising processes, and was in 1879 acquainted with the manu- 
facture of charcoal and with the use of charcoal in the manufacture 
of gunpowder, but not with more delicate operations. The idea 
of carbonising filaments in sand is an absurdity. The reason of 
that is because there would be so much air in the interstices of 
the sand that the delicate filament would be burned up. 

So much air in the interstices of the sand as compared with the 
interstices of charcoal, I presume ?—No, there might be more with 
charcoal. When the temperature rises to the carbonising point 
the oxygen in the pores of the charcoal is used up by the charcoal 
itself, and its action on the filament prevented, but when the sand 
is heated up to the same temperature the oxygen in the pores of 
the sand has no carbon to attack except this small quantity in the 
filament, which is therefore burnt up. 

Will you swear those filaments [produced] were not carbonised 
in sand ?—Certainly not; I will swear nothing about them. 

A few minutes ago you told me carbonising filaments in sand 
was an impossibility. Therefore why do you refuse to swear that 
those were not so produced ?—I could no doubt produce filaments 
in sand by placing an enormous number in the carbonising 
chamber and trusting to the outside ones being consumed and 
absorbing the oxygen. 

You packed your crucible when making the experiments of 
which you have spoken with powdered charcoal ?—Yes. 

' Where did you get that knowledge ?—With my chemical know- 
ledge it was obvious. 

Was it not perfectly well known prior to 1879 that packing the 
crucible with powdered charcoal was a suitable way to carbonise 
wood and other substances ?>—It was not done in carbonising in 
the manufacture of gunpowder, and that and the making of carbon 
electrodes for arc lamps were the only commercial uses of carboni- 
sation. I do not think it was common knowledge with regard to 
—— of electrodes, for it was frequently done with 
sand. 

Watts’s “ Dictionary of Chemistry,” published in 1875, p sear 
does it not, of obtaining carbon, a conductor of heat and electri- 
~~ by carbonising in a crucible filled with powdered charcoal ? 
— Yes, and it is a perfectly correct statement. 

Ts it not the case that for the last 20 or 30 years, whenever car- 
bonising wood is described in ordinary chemical text-books, the 
— of packing with powdered charcoal is mentioned ?—No 

oubt that is so. 

And it was common knowledge ?—I think common knowledge 
is too strong a word. I do not think it was common knowledge. 
It would be known to chemists, but not to workmen. 

Why did you not try forming a filament within a helix of 
copper with anything else but lampblack and tar ?—That was the 
most likely to succeed. 

Mr. Justice Kay: I do not quite understand what coiling 
within a copper helix means. 

Witness: It is vague, my lord. What I suppose is meant is 
that a piece of copper wire is taken and coiled round a cylinder so 
that the convolutions touch each other, and then winding the 
filament in the small screw-shaped depressions between the con- 
volutions. I am not at all clear that that is the proper explanation, 
but it is the only way in which I can see that it can be done. 

With regard to flashing, was it not well known that with Geissler 
tubes, in which a vacuum is required, you had to run a current 
through the platinum leading wires during the time the current 
was passing in order to improve the platinum and get rid of 
occluded air ?—That is not the way to make Geissler tubes. We 
pass an induction spark through and not a current. 

Was it not perfectly well known that you had to heat the wire 
electrically which passes through the terminal?—In making a 
Geissler tube we pass an induction spark through, which is not a 
=— and does not produce the effect you seem to imagine it 


Would that heat it >—Not to any extent. 

Why do you do it ?—For the experiment. 

Whatever it may be, was it not perfectly well known that it was 
desirable to electrically heat it?—It was not sufficiently well 
= I was working on that subject a long time before I found 
it out. 

But you do not suggest that you kept it a secret. When did 
you find it out ?—It is impossible to say in what year. I had been 
working on the subject since the year 1870, and it has been found 
out in my laboratory by experience. 

Did you find it out before or after 1879 ?—Before, long before ‘ 
T should think about 1872, 


Other people knew it ?—No doubt other people knew it ; other 
people found it out I dare say. 

Was it not known as a fact long before 1879 ?—It was known to 
me about 1872. I do not think it was what you might call common 
knowledge among electricians. 

Take the specification of Cheesbrough, which we know was in 
1878, and read the last paragraph. Is not that a process for 
driving out impurities, and was it not perfectly well known how 
to improve a vacuum ?—That was a process well known to me, and 
evidently to Cheesbrough, but I dispute the proposition that it 
was well known to everybody. 

Did you apply this process in your experiments ?—I did not do 
so intentionally, but as a matter of fact I did. I passed the 
current through at intervals in order to see what sort of filaments 
they were, and not for the purpose specified. 

Your second defect is that the platinum is porous. Will you 
tell me at what line of the specification you suggest that it is 
intended that the spiral should be carbonised with the leading 
platinum wires attached ?—I am not aware that there is any part 
which suggests that. 

Do not the clamps shown in the figures show distinctly that it 
was intended to connect the platinum wires and fasten the carbon 
spiral with the platinum wires sealed in the glass to the ordinary 
electrical terminal ?—In this drawing it is so. 

Lamps being produced as of the manufacture of the plaintiffs, 
containing filaments made of mixtures of camphor and oxide of 
zinc with lampblack and tar, the Attorney-General mentioned 
that the percentage of camphor and oxide was about 2} per cent., 
and asked Professor Crookes if he still {said it was impossible to 

roduce such a filament, to which the witness replied that he 
lieved he could make a filament with so small a percentage. 

Have not Edison bamboo lamps been continually since 1880 on 
the London market ?—I don’t know of any before 1881, and I do 
not know that those of that date were of bamboo. 

But is it not a fact that many thousands of lamps containing 
bamboo filaments were on the market, lamps similar to that now 
produced ?—There were many Edison lamps, no doubt, but I do 
not know that they were of bamboo. Those lamps were made 
under a subsequent patent. 

But wood splints and vegetable fibres are mentioned in the 1879 
specification ?— Yes. 

The Court shortly after this adjourned for the day. 


Turspay, May Isr. 


Professor Crookes, in reply to the Attorney-General’s cross- 
examination, said: I am myself a patentee of incandescent lamps 
with carbon filaments, and the provisional of one of my patents is 
dated March, 1881. I proposed to purify the carbon by hydro- 
chloric acid. I did not think it necessary at that period to give 
any instructions as to how the filament was to be carbonised. 

Do you represent that there had been any publication between 
April, 1880, the date of the completion of Edison’s patent, and 
September, 1881, when your complete specification was filed, of 
any directions respecting a mode of carbonisation ?—At the date 
of that patent incandescent lamp factories were in full operation, 
and it was well known how to carbonise. That patent was 
addressed to the people in those factories, and not to the public. 
Edison patented full particulars in a subsequent patent to the one 
sued upon, and that I fancy was between the two dates you name. 
His patent of 1879, No. 5,127, contains directions for carbonising ; 
so also does his patent of 1880, that known as the bamboo filament 
patent. 

Do you mean to say that there is anything more enunciated in 
those specifications than was known in 1879 ?—I can’t say. 

Do you know whether these Carré carbons (referring to an 
exhibit) have been used for arc lighting ?—Certainly, Carr¢’s 
carbons have been used for arc lighting, but not such small 
carbons as those. 

Do you know whether such small ones as these were made 
before 1879?—I can’t say. I had seen them of 1 mm. diameter ; 
those I believe are } mm. 

Did the Lane Fox lamp you referred to as having seen in 1881 
contain a filament of broom ?—I had not used Lane Fox’s lamps 
so early as that. I have only used them recently. I had seen 
them at King’s College in 1881. Broom was one of the things 
mentioned in his patent, but I do not know what he used in the 
lamps I saw. 

Do you know that these filaments were treated with the Chees- 
brough process ?—No. 

Was it not perfectly well known that many “ non-conducting 
non-carbonisable ” substances are attacked and reduced to carbon 
at furnace temperatures ?—Certainly. 

And do you think people using Edison would use such sub- 
stances as those ?—It would depend upon the amount of their 
chemical knowledge. Furnace temperature is rather vague. | 

Do you suggest that the filaments of the lamps you put in as 
being your attempts to follow Edison’s specification are uniform ¢ 
—No they are not; they are full of cracks. 

But I mean uniform in point of diameter?—They are not 
uniform. 

Are you aware that Edison points out the importance of having 
wires of uniform cross-section throughout ?—Yes, and I tried to 
get them so. ; 

Have you tried the fireclay with a uniform filament ?—With the 
most uniform filament I could get. ; 

That is not the point. Have you employed a uniform filament ‘ 
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—I rolled out a filament uniformly ; but when I tried to mount it 
it became cracked and therefore ununiform. 

Then you have not tried it with a uniform filament ?—I have not. 

You may take it from me that this lamp—[put in]—is a parch- 
mentised thread coated with silicate of alumina. Do you suggest 
that when such a lamp as that was run in the presence of silicate 
of alumina ‘or silicate of magnesium tke filament would break 
down ?—That lamp is useless. 

That is not my question. I know that lamp is broken.—I mean 
a perfect lamp like that is useless. It is coated with silicate of 
alumina in large quantities, and therefore would give very little 
light and would be fused at a high temperature. 

Then this other lamp [put in], which is coated with silicate of 
magnesium, would also be useless ?—As a practical lamp, yes. 

hen do you undertake to say that these two lamps | put in], 
which contain globules of silicate, were not lamps coated in 
exactly the same way, in the one case with silicate of alumina and 
in the other silicate of magnesium, run with an electric current 
toso high a temperature that the silicates were fused, the fila- 
ment remaining perfect ?—Not at all. This is not a parallel to the 
Edison case. I should think under those circumstances it would 
be possible to do that. 

What are those circumstances ?—In the Edison filament he has 
an extremely porous carbon, which will suck up the fused silicate 
as a sponge sucks up water and allow the chemical action between 
the silicate and the carbon to take place. hese filaments [in the 
lamps produced] are very fine, non-porous filaments, which would 
allow the fused silicate to run off easily. Moreover, there are 
very many silicates of these different substances varying in fusi- 
bility, and I suggest, although I cannot say it is so, that they 
[plaintiffs] may have chosen very fusible silicates for this experi- 
ment. 

Cross-examined pe Despretz, witness said he produced fila- 
ments of carbon in the way indicated in Despretz’s paper, and ran 
acurrent of from 8°47 to 17 ampéres through them. Despretz 
may have used currents of from 100 to 200 ampéres, but that 
meant nothing unless it was known what the size of the carbon 
was through which the current was passed. He had said that 
most of the experiments in Despretz were incandescent experi- 
ments, but it was possible that he was mistaken and that they 
were arc experiments. With r to Sidot he thought it 
mattered very little whether heat was applied internally or 
externally, so that sufficient heat was applied. A piece of char- 
coal such as suggested by the Attorney-General, of the shape of a 
bottle, would exhibit greater heat in the thinner parts than in 
the parts of greater cross-section ; external heat applied to that 
would not cause a deposit which would correct that irregularity. 
He knew of no publication before the specification of Cheesbrough 
wherein the advantages of internal heating in a hydrocarbon gas 
were pointed out. 

Re-examined by Sir Horace Davey: Assuming that the lamp 
put to you yesterday contained a bamboo filament, I think you 
said it was within the second claim of Edison’s patent of 1879 ?— 
I did say so. 

Was that made in accordance with the directions contained in 
that specification alone? Just look at the leading wires. There isa 
continuous piece of platinum, is there not, from the burner sealed 
through the glass ?—There is. 

You have been already referred by the Attorney-General to 
Edison’s subsequent patent of the year 1880, and you told us that 
he described these methods for carbonising a single fibre ?— Yes. 

Assuming that that bamb o lamp has been made since the date 
of and in accordance with the second patent, would it bea lamp 
made in accordance with the directions in the specification sued 
upon? Would the directions given in that patent enable a work- 
man to make that lamp ?—Certainly not. 

You were cross-examined upon the method of carbonising wood 
splints and soon in a crucible filled with sand, and you told us 
that you put 100 or more filaments into the crucible. In your 
judgment was that a fair experiment for the purpose of testing 
whether sand would answer the purpose ?—I tried to do it as fairly 
as I could. The heat I subjected it to was the ordinary heat for 
attaining a successful result in carbonising. 

You remember the suggestion that by putting ia an enormous 
number of filaments a certain proportion would be saved. Is that 
an idea which would occur to a practical man ?—No, unless he 
wanted to do it with a particular object. 

Is there anything which would enable a workman to suppose he 
was to fill acrucible entirely with the materials to be carbonised ?— 


No. 

Would that be in accordance with the ordinary mode of car- 
bonising ?—I should think not. 

Have you any doubt after the cross-examination you have been 
subjected to that that is not a practical means of producing fila- 
ments by carbonising in a crude packed with sand ?—No. 

You might now and then get a filament ?—It would be possible 
to get a few filaments out of many hundreds. 

_After further re-examination upon the Cheesbrough specifica- 
tion, the Court adjourned for the ie. 


Wepnespay, May 2np. 


Re-examination of Prof. Crookes by Sir Horace Davey con- 
tinued: The object of my patent 1,422 of 1881 is to get rid of 
impurities in the manufacture of carbon for incandescent fila- 
ments, and not to disclose any method of varbonisation. At the 
time I took out that patent I was aware that there were a great 
many manufacturers of incandescent lamps—in fact, I mention 


the lamps of Swan, Edison, Lane-Fox, Maxim, and others—and it 
is to them that the patent is addressed. The removal of impuri- 
ties in carbons céuld be of importance to none but lamp manu- 
facturers. With regard to the lamps containing parchmentised 
threads coated with silicates of alumina and magnesium, silicate of 
alumina is the name given to a large class of bodies containing 
silica acting as the acid and alumina acting as the base, in various 
proportions. These silicates differ considerably in fusibility. 
Mutatis mutandis, the same explanation applies to silicate of 
magnesium. Silicate of soda is a combination of silica and soda; 
soluble glass, I think, it is called. It is much more fusible than 
ordinary glass. Soda is the oxide of sodium. Silicate of soda is 
very fusible for a silicate; much depends upon the proportions 
between the silica and the soda—the more soda present the more 
fusible will it be. 

Sir Horace Davey: It was suggested that in the lamps shown 
the silicates had fused and run off instead of attacking the car- 
bon ?—Yes. 

Would it make any difference in the silicate, when exposed to 
high temperatures, attacking the carbon, that the thread had been 
parchmentised and was of a dense, homogeneous character ?—It 
would make a very considerable difference. 

Comparing a parchmentised thread carbonised so as to make a 
filament as known at the present day, or a merely carbonised 
thread as directed by Edison, would there be any difference in the 
time in which it would attack the carbon ?—Very considerable 
difference. 

Would a thread simply carbonised in the manner described by 
Edison have the same qualities as the parchmentised thread ?>— 
Certainly not; the properties would be quite different. 

Would the experiment shown in those lamps be a fair test of 
what would happen in a coated filament prepared in accordance 
with Edison’s specification ?—I do not think it could be called a 
fair test. 

There is no direction in Edison’s specification, for example, with 
regard to parchmentising ?—None at all. 

And would parchmentising make a material difference in the 
character of the carbon ?—It would make an enormous differ- 
ence. 

I think you told the Attorney-General that those bubbles in the 
lamps are fused oxide ?>—F used silicate. 

Should you expect that if the heat were applied for a longer 
period that that silicate would attack the carbon?—I should cer- 
tainly expect it; unless long-continued heat made the fusible sili- 
cate so liquid that it would run off and fall down in drops. 

Mr. Justice Kay: Can you produce that result with a carbon 
made according to Edison ?—I do not think I could. 

Sir Horace Davey: Would the time in which the carbon would 
be attacked be in any way affected by the character of the carbon ? 
—It would, very materially. If the carbon were very cross- 
grained and porous in character it would be attacked very much 
sooner, and if it were of a dense, homogeneous character, it would 
take very much longer before it would be attacked. 

Would the parchmentised coated thread lamps make practical 
and useful Jamps? Would there be any advantage in coating 
with the silicates and then melting them off*—I have experi- 
mented very largely with coating filaments with different sub- 
stances, and I think, without a single exception, anything put on 
the carbon diminishes its power of radiating light, and therefore 
makes it a worse lamp. 

Supposing the coating could be got rid of in the form of those 
globules, what would be the advantage of getting rid of it ?—I see 
no advantage at all. 

Supposing the fact to be that the silicate of soda was present in 
the silicate of magnesium, would that reduce the fusing point of 
the magnesium ?—It would, to a very considerable extent, depend- 
ing, of course, upon the quantity. 

You said these were not parallel experiments to those of 
Edison ?—They are not. There is a great difference in porosity, 
and the chemical action takes place much more rapidly with 
porous carbon than with dense carbon. 

Having referred to the description of Despretz’s material, do 
you say whether the material produced by you, following your 
understanding of Despretz’s experiment, is the same material as 
Depretz’s ?—It is exactly the same material, having the same 
physical qualities. 

Did you use considerable heat in making your experiments ?— 
I used a temperature almost if not quite equal to that of the voltaic 
are in one of the experiments. 

And was that as high, so far as your understanding goes, as 
Depretz used ?—I should think it was as high. 

Is the material you exhibited as the result of your experiments 
the same as that described by Cheesbrough?—They are exactly 
the same. Cheesbrough’s specification is as good a description of 
Despretz’s experiments as of Cheesbrough’s. 

There was some issue between the Attorney-General and your- 
self with regard to Geissler tubes. Will you tell us what is the 
object of platinum leading wires in Geissler tubes ?—Their object 
is to enable an induction spark of electricity, of an enormous 
number of volts, half-a-million sometimes, and a very minute 
amount of ampéres, much less than one ampére, to be passed 
through. 

What is the object of the induction spark ?—To examine the 
phenomena which take place when the electricity acts on the resi- 
dual gas in the tube. 

Has that anything to do with passing an electric current in the 
way in which it is done in an incandescent lamp ?—No, nothing at 
all. They are two opposite extremes. 
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Mr. Justice Kay: There would be no heat in that case ?— 
There would be a little, but not sufficient to drive off the gases. 

Dr. Epwarp FRrankianp, F.R.S., examined by Mr. Graham, 
stated that some years ago he lighted his house at Reigate with 
incandescent lamps supplied to him by the Swan Electric Lighting 
Company, of Newcastle. He saw most of the earlier installations 
of the electric light ; saw the Swan lamps at Mr. Spottiswoode’s 
house on the evening of December 20th, 1880, Mr. Swan being 
present and explaining the lamps. Soon after that, early in 
the following year, saw about a dozen Lane-Fox lamps in a shop in 
Bridge Street, Westminster. The first Edison lamps he ever saw 
were at the Paris Exhibition in 1881; saw also a number of other 
lamps there. The first Edison lamps he saw in this country were 
at the Crystal Palace at the Electrical Exhibition of 1882. 
Edison’s agent, Mr. Sprague, gave him one of the lamps, which 
he now produced. He was chairman of the jurors on that 
occasion, and examined the lamps very carefully. The lamp given 
him was certainly not made in accordance with Edison’s specifica- 
tion. In the first place the filament was made from a bamboo 
fibre, which is not mentioned in the specification 4576, but is fully 
described in a subsequent patent of Edison’s; secondly, the fila- 
ment must have been carbonised by some process in which great 
care was taken to prevent its oxidation. It is an exceedingly fine 
filament, and would be quickly burnt up if it were not carefully 
—_ from oxidation during the carbonising process, and he 

ound no directions for so protecting the filament in specification 
4576; next, the filament is not fastened to the platinum wires, if 
it isfastened at all, in the method described in that specification ; 
and lastly, the filament is not coiled, and has nc resemblance to 
the drawing in Edison’s specification. He had never seen any 
nearer approach to the lamp described in Edison’s patent, unless 
the lamps in court, containing one coil, could be said to be nearer. 
He had never seen a lamp which he considered was made by any 
of the processes described in that specification. Substantially he 
agreed with the evidence given by Professor Crookes. Had him- 
self tried to roll out a thread or filament with a mixture of tar 
and lampblack with a steel spatula on a glass plate, but could not 
succeed in reducing the diameter below 1 mm. He subjected 
splints of boxwood, deal, ash, and cork, also threads of silk cotton 
and flax and thin strips of paper to Sidot’s process for one hour. 
He had made carbon filaments by forcing a mixture of lampblack, 
pitch, and tar through a fine hole in adraw plate. Had repeated 
Despretz’s experiments with pencils of boxwood charcoal, and had 
also submitted a carbon filament, prepared by Sidot’s process and 
mounted in a lamp to Despretz’s process. Had also made 
numerous trials of flashing in hydro-carbon gases and liquids, 
following Cheesbrough’s directions, but every attempt to reach a 
temperature of anything like 7,000° Fahr. resulted in the destruc- 
tion of the filament. Melted pitch destroyed the filament at all 
temperatures. Witness proceeded to describe the experiments 
carried out in his presence by Professor Crookes. 

Cross-examined by the ArroRNEY-GENERAL: I have not made 
any experiments myself since the date of the last action, May, 1886 
as to the sufficiency of Edison’s directions for carbonising, and the 
porosity of the platinum wires. I have seen the platinum wires 
which have been carbonised along with the filaments in Mr. 
Crookes’s laboratory, and upon the condition of those wires I have 
founded my answers to-day. I do not remember whether I said 
anything at the last trial as to the instructions in Edison’s patent 
for carbonising being insufficient, or as to the porosity of the 
platinum wires ; I do not remember the point being raised. 

Did you not say at that trial that the directions given previously 
to the specification of Edison were sufficient to enable anybody to 
make an Edison lamp ?—I dare say I did. I should say so now. 

You regarded the Swan lamp as the embodiment of what was 
known in incandescent lamp manufacture at that time ?—It was 
an example of what was known, but it did not contain, I should 
say, the best elements of what was known at the time. I have 
seen no complete lamp of a date earlier than 1879, which would be 
a nearer approach to a realisation of Edison’s patent than the 
Swan lamp. I suggested over and over again at the last trial that 
a filament produced by Sidot’s process might be employed in an 
incandescent lamp. 

Did _ not say that in Pulvermacher’s patent there were 
ample directions to enable anybody to make an Edison filament ? 
—I do not think I said Edison filament, but I said there were 
—_ directions in Pulvermacher to enable a fine filament to be 
made. 

And carbonised ?—I suppose so. I really cannot recollect the 
precise words I used at the time. 

Would it have been of any use at all for the purpose of breaking 
down Edison’s patent if it were not carbonised ?—Certainly not. 
I did not see the filament in the Pulvermacher lamp then put in 
carbonised. 

The ATrTorNEY-GENERAL read portions of the evidence of Dr. 
Frankland given in the Woodhouse and Rawson case upon the 
Pulvermacher cification, from which it appeared that the wit- 
ness said he produced a filament which he made in accordance 
with Pulvermacher’s directions. 

Witness: The filaments were not carbonised. 

You meant, then, to represent that Pulvermacher was an anti- 
cipation of Edison’s invention ?—Of Edison’s tar putty filament. 

e only difference was that there was more pitch in Pulver- 
macher than in Edison. 

You were endeavouring then, perfectly honestly, to get a 
decision that Pulvermacher was an anticipation of Edison ?—I 
did not care anything about the decision ; I gave my opinion as it 
was at that time. 


Will you tell me what Pulvermacher had at his disposal that 
was not open to a man oa carbonise at the time of Edison ? 
—Of course all was open to Edison that was open to Pulvermacher. 

Did you mean to represent to the Court in 1886 that a man who 
came to carbonise a filament in 1879 would not have sufficient 
directions ?—I do not recollect that the point was raised at that 
time, or that I was asked the question. Pulvermacher gave some 
directions for carbonisation, but directions for carbonising much 
thicker conductors than those which are used for incandescent 
lamps. I have no doubt, even now, that by trial and experiment 
a filament could be carbonised to answer Pulvermacher’s descrip- 
tion. 

Was it not perfectly well known before 1879 how to exclude 
oxygen to prevent combustion ?—I don’t think it was. It might 

ibly have been known to chemists, but certainly not to car- 
nisers. 

Were there not a number of processes known in which a very 
small percentage of oxygen remained in the vessel during carbo- 
nisation ?—The only processes I know to have been practised 
before that time that would exemplify what you say were the pro- 
cesses for making carbons for arc lamps and carbons for Bunsen 
batteries. 

Was it not a common well known chemical expedient if you 
wanted to keep the oxygen out in carbonising that you looted the 
substance in a plumbago crucible ?—It was unknown to me. 

Is it not a fact that in February, 1880, two months before the 

ublivation of Edison’s specification in England, there was an 
installation of Edison lamps in Queen Victoria Street, of which 
Dr. Fleming was the exponent or manager?—If so it was quite 
unknown to me. 

The cross-examination of witness had not concluded when the 
Court rose. 


[Yesterday (Thursday) the examination of Dr. Frankland was 
concluded, and Dr. Tidy and Prof. Silvanus Thompson gave evi- 
dence, the former mainly with reference to the inutility of 
Edison’s tar putty filaments and the absence of directions as to 
the mode of carbonising. Prof. Thompson’s examination had not 
concluded when the Court adjourned, the case standing over until 
Monday next. } 


CITY NOTES, REPORTS, MEETINGS, &c. 


Maxim-Weston Electric Company, Limited. 


Tue shareholders in this company assembled yesterday at Cannon 
Street Hotel, in response to a circular convening an ‘“extraordi- 
nary general meeting.” There was a large attendance, over 
which Mr. Hugh Watt (Chairman) presided. Mr. Gleig objected 
to the meeting as being illegal, on the ground that it was con- 
vened by one director only. The Chairman stated that, in accord- 
ance with the resolution passed at the last meeting, he had con- 
ferred with some of the 16 largest shareholders on the advisability 
of holding the present meeting ; but on his declining to give their 
names, Mr. Gleig moved that the names of the largest share- 
holders who had been communicated with should be given. 
After an animated discussion, the Chairman, amid some dis- 
turbance, said that he would put to the shareholders the 
question whether the meeting was a legal one. Mr. Marks, 
a shareholder, presented an opinion of counsel to the 
effect that the meeting was illegal, and expressing the belief 
that the shareholders would not be bound by any resolution passed 
at the meeting. Further noisy conversation took place, when Mr. 
George Howell, M.P., protested against a personal remark made 
by some “insulting vagabond.” Mr. Newton said that they 
entirely disapproved of any attack upon Mr, Howell, whose 
conduct through the whole affair could not be impeached. The 
Chairman eventually remarked that if it were the general opinion 
that the meeting was illegal he would retire from the chair. The 
shareholders then constituted themselves into a meeting, Mr. 
Gleig taking the chair. He said that as the shareholders had the 
interests of the company at heart it was their object to 
drag the company out of its present position. They had only 
one director, and he was using their men, their rights, and their 
premises in the interests of the development of-the Watt patent. 
They thought, therefore, that they ought to take the matter up 
in real earnest. A very great number of shareholders had re- 
ceived no notice convening the meeting. That was a very signifi- 
cant fact, and a great many referred to Mr. Watt as being the 
only gentleman who seemed to have the sole control of the meet- 
ing. What he wished to explain was that at the last meeting a 
resolution was passed appointing sixteen of the largest share- 
holders as a committee to report to the shareholders as to what 
was best in the interests of the company. And it was now their 
pleasure that that resolution should be carried out in its entirety. 
Mr. Newton said that it was their wish to have the signatures of 
shareholders possessing £60,000 in shares in favour of a legal 
meeting. They would then have such a support as would 
—— them in asking for a list of the shareholders. 

r. Marks moved a resolution that the interests of the company 
would be better looked after if Mr. Watt were absent from the 
board. A form was also drawn up for signature requesting that 
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an extraordinary general meeting be legally held, at which a reso- 

lution would be proposed “ That Mr. Hugh Watt be removed from 

the office of director.” As some opposition was shown, Mr. Marks 

withdrew the motion and form, and before the business of the 

— was concluded, the reporters were requésted to with- 


The Western and Brazilian Telegraph Company, 
Limited. 


Tue fifteenth ordinary general meeting of this company was held 
at Winchester House, Old Broad Street, on Thursday, April 26th. 
Mr. W. S. Andrews, chairman of the directors, presided. 

The secretary, Mr. R. M. Cunningham, read the notice con- 
vening the meeting, and also the minutes of the last meeting, 
which were signed by the chairman. 

The Chairman said: The first matter that I have to allude to 
to-day in the way of remark is the retirement of our late chair- 
man, Sir Henry Drummond Wolff, on his appointment as Her 
Majesty’s Minister to the Court of Persia. The seat thus vacated 
was filled by the election of Lord Richard Howe Browne, a gentle- 
man of considerable experience in the management of traffic. We 
are to-day bringing before you, I am very pleased to observe, a 
state of prosperity which is unexampled in the history of the 
company. You will remember that it has been our pleasing duty, 
from time to time of late, to draw your attention to the increase 
which has taken place in the revenues of the company. That has 
continued with regard to the year 1887. The outcome of that year 
is of a most satisfactory nature. There is an increase in the 
revenue of no less than £21,123, and that increase, as I stated, has 
followed upon other increases which were of a very gratifying cha- 
racter also. In 1885 the revenue had already reached £127,396 ; 
in 1886 it attained £138,666 ; and in 1887 it has reached what I 
may almost term the grand total of £159,789. I may tell you that 
at the present time the year 1888 shows a satisfactory increase 
upon the corresponding period of 1887. That increase would have 
been larger but for the interruption of one of the cables, which 
took away a great deal of money from our line. On the whole, 
there is a total increase of £1,712 in the expenses, but of that 
£1,200 are occasioned by our having had to pay into the line a 
greater length of new cable in substitution of the old unsuitable 
type, and those most acquainted with the matter will know that 
is an item beyond our control. In asense, we look upon it with 
pleasure as a donation in a way to the fixed object of improving the 
communication, on which the prosperity of the company entirely 
depends. We are enabled to pay you at the rate of 3 per 
cent. for the half-year, making, with the interim dividend, 
4} per cent. for the year, and to carry forward £3,464 8s. 7d. 
Although our receipts are very good, they would have been better 
still but for an interruption in the cable. We have had seriously 
under consideration for some time that something should be done 
in certain sections to strengthen the system. What is it that has 
built up all this system? The determination to place the cables 
in thorough working order. We had to take revenue for a reserve 
fund, and owing to the persistent application of this to the pur- 
pose, we have a line that does its work extremely well. With 
respect to any new cables, we should obtain tenders, so as to get the 
best market price of the day. With respect to raising the money. 
our reserve fund would probably be partly appealed to, and other 
methods adopted which the board has been and is carefully con- 
sidering. As to the debenture redemption fund, we thought that 
there we were bound, as prudent men of business, to set aside the 
amount required for the debentures. Our present debentures are 
6 per cent. debentures, but on the other side they are terminable 
debentures. We are drawing in the capital every year in increased 
amounts. As a result of our policy,if we can show our undovbted 
strength to redeem these debentures—our financial stability, a 
reserve, and safety and security—it may be said that the deben- 
ture with the greater element of permanency and the smaller 
amount of interest, will command the better price in the market. 
If we can once bring about that position, it will be largely bene- 
ficial to the shareholders. I shall conclude by moving the report 
and accounts, simply saying that it is quite understood that it 
pledges nobody’s opinions in respect to the matters of the extra- 
ordinary meeting when this meeting is concluded. 

Mr. H. Weaver seconded the resolution. 

Mr. Griffiths (a shareholder) asked what was the length of the 
cable in existence, and what part of it needed reduplication ? 
— policy undoubtedly was sound, but he should like to know 

is. 

The Chairman replied that the length of the cable was about 
3,700 miles, but he must ask Mr. Griffiths to be good enough not 
to press the other part of the question, b they had not made 
up their minds. 

Mr. Griffiths asked if the new capital was issued, would it be 
offered to present shareholders instead of to the public ? 

The Chairman did not think they would be likely to proceed by 
shares. They had a strong feeling against doing anything which 
would appear to affect the capital. 

Mr. Griffiths supposed that they did"not mean to re-duplicate 
the whole of the system ? 

_ The Chairman said that they did not at present see the neces- 
sity for doing so. A considerable length had never been inter- 
rupted at all. 

r. Guesdon referred to negotiations which were said to have 
been going on with the Brazilian Government, and said he thought 
the shareholders should know in what position they stood. He 


wanted to know frankly whether the directors thought of doing 
anything with the Brazilian Government, or whether the negotia- 
tions were at at an end. 

The Chairman said sometimes it was not very prudent to go 
very fully into the matter of negotiations, but in this particular 
case there were at present nonegotiations. He would not say that 
the directors would dismiss from their minds any idea of negociat- 
ing in future, because it was never advisable to deprive one’s self 
of an option. Therefore he would say that the directors preferred 
to reserve their opinions in their own interest. 

The report was then unanimously adopted. 

Mr. W. S. Andrews and Mr. H. Weaver were re-elected 
directors, and the re-appointment of Mr. John Weise as auditor of 
the company followed. 

After some discussion upon the question of the election of auditors 
the Chairman proposed that the advisability of electing a second 
auditor should be another motion, upon which the original resolu- 
tion—the re-appointment of Mr. Weise—was carried. 

Mr. John Pike then moved, and Mr. Griffiths seconded “ that the 
directors be and are hereby requested to take an early opportunity 
of altering the Articles of Association so to provide for the election 
of another shareholder as auditor in addition to Mr. Weise.” 

The Chairman explained that the articles did not need altera- 
tion, that Mr. Weise was not a shareholder, and proposed to amend 
the resolution: “That the directors be and are hereby requested to 
take into consideration the expediency of appointing a share- 
holder as second auditor.” 

Mr. Pike said this suggestion left the matter in the hands of 
the directors. After further discussion he amended his resolu- 
tion to read— that the directors he and are hereby requested to 
consider the expediency of electing a second auditor in connection 
with Mr. Weise.” 

The Chairman said that the directors themselves did not con- 
sider a second auditor necessary, and moreover had not the power 
to appoint him. 

The Chairman proposed that they should put on “ the closure,” 
and let the matter be brought forward at another meeting. 

This was passed, and the procecdings of the ordinary meeting 
concluded. 


ExTRAORDINAY GENERAL MEETING. 


A special meeting was then held. 

The Chairman moved the first resolution : ‘‘ That the 6th and 7th 
Articles of Association, and so much of the 26th Article of Associa- 
tion as includes and follows the words, ‘but notwithstanding any 
rule of law or equity to the contrary ’ shall be cancelled.” He said 
that the present Board had had nothing to do with those Articles, 
and wished to get rid of them. After reading the 6th, 7th, and 
26th Articles, he said that he hoped they would all be at one. The 
sooner those Articles were out the better. 

Mr. (iuesdon thought the different Articles should be separated. 
It was a matter of sincere regret that the disgraceful construction 
of the Articles had stood so long, and the best way was to take the 
Articles seriatim. 

The Chairman said that the solicitor had prepared the notice, 
which it appeared to him must be passed in that form; and as it 
was getting rid of the whole three at once, there was no earthly 
reason, even if they could do it, for getting rid of them consecu- 
tively, one after another. 

Major Wood seconded the resolution. 

Mr. Guesdon begged to move as an amendment the substitution 
of certain words, chiefly objecting to the use of stamped proxies, 
in the place of Article 6. 

The Solicitor said that it could only be done by giving distinct 
notice. 

Mr. Guesdon said that he gave notice of moving it. 

The Solicitor said, that if before next meeting he gave notice 
the matter would be considered. 

Mr. Guesdcn said, he supposed they were not bound to carry 
those Articles. 

The Solicitor said they could only otherwise be retained. 

Mr. Guesdon supposed that he must give notice to have his 
resolution put upon the articles of the association. He would do 
so. In regard to Article 26 he considered it a most disgraceful 
article, and he had no conception how it could have been 
introduced into a respectable company. 

The Chairman said that he had not expected that the directors 
in making this proposal would be met with as little recognition as 
the honourable proprietor appeared disposed to accord them. 

The Chairman put the resolution, which was carried. 

The Chairman, in moving the following resolution, “ That 
Article 50 shall be modified by the insertion, after the word 
‘yearly’ of the words, ‘and may be held half-yearly,’”’ said that 
as the Article stood at present they were precluded from holding 
half-yearly meetings. 

Mr. D. H. Goodsall seconded the resolution. 

Mr. Guesdon wished the words to be altered to “ shall be held.” 

This having been done, the resolution was put tothe meeting 
and carried unanimously. 

The agreement for the amalgamation of the companies was then 
read by the solicitor. 

The Chairman, referring to the difficulties which always beset 
the initiation of such undertakings through difference of opinion 
between shareholders and directors, pointed out the advantages 
that would be gained by the proposed schemes, the capital for 
which would be met by an issue of 23,000 shares of £l each. He 
explained that the Platino Company would get 17 per cent. of the 
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gross receipts, amounting to £14,000, and that after some 
doubtful claims which had been made by others on the revenues 
of the Platino Company had been cleared, and the expenses of 
paying off the companits’ officers, servants, rents, &c., together 
with the question of compensation to directors, stated at £8,000, 
“which, hewever, was more nominal than real,” inasmuch as 
the fees which their directors would not take would go into the 
receipts of the conpany, and be divided amongst the shareholders 
as dividends—there would remain a state of things that it would 
1 ow to the profit of the company to take into their own 
ands. 

A Shareholder having shares in both companies raised the ques- 
tion of the legality of their undertaking in dealing with their own 
shares, and inquired if that point had been considered. 

The Solicitor, in reply, said, that he consulted Sir Horace Davey 
in the matter, who asserted that there was no legal obstacle what- 
ever to the union of the companies. 

Mr. Guesdon complained that the shareholders had not been 
fairly treated in not having been fully informed of the proceedings 
of the directors. 

The Chairman, ruling him out of order, said his observation was 
totally irrelevant, and asked him to put his objections in the 
proper form. 

Mr. Gue:don then proposed as an amendment that the proposal 
of the directors be rejected. 

The Chairman in putting the amendment to the meeting, said 
that there was no one in favour of it. 

The original proposal was then put to the vote and carried by a 
large majority. The resolutions as submitted were as follows :— 

That the eement, dated 18th April, 1888, between The 
Western and Brazilian Telegraph Company, Limited, of the one 
pe and the London Platino-Brazilian Telegraph Company, 

imited, of the other part, be, and the same is hereby approved 
and confirmed, and the Board are authorised to carry the same 
into effect. 

That, for the purpose of the said agreement, and other the 
purposes of the Company, the capital of the Company shall be 
increased to £1,500,000 by the creation of 30,090 shares of £15 
each, to rank pari passu with the existing ordinary shares of the 
Company. 

The directors may issue the shares required, for the purposes 
and on the terms of the said agreement. The residue of the said 
shares may be issued by the Directors at such times, in such 
manner, and upon such terms as they determine. 

The meeting terminated by a vote of thanks to the chairman. 


Indo-European Telegraph Company, Limited. 


Tue twenty-first ordinary general meeting of this company was 
held at Winchester House, Old Broad Street, at noon on Monday. 
Colonel James Holland (chairman) presided. The managing 
director, Mr. W. Andrews, read the notice convening the meet- 


ing. 

The report, which was taken as read, appeared in the Review 
for April 20th. 

The Chairman said: The accounts call for very few observations. 
The revenue is just about the same—viz., £104,290, as compared 
with £104,583 for 1886. That, however, does not exhaust the 
matter, because, although the total of receipts is the same, it is not 
quite made up of the same parts. The Indian messages are 
between £6,000 and £7,000 less, and it is discouraging that this 
traffic, ever since the reduction was made, has not reached the 
former amount, and still seems bad. Wherever there has been a 
reduction of tariff the same unsatisfactory result has occurred as 
regards this company. The company’s revenue is, however, made 
up by traffic where the company made no reduction and by new 
sources of traffic. There is really nothing more to say with regard 
to the revenue. As regards the expenses, there is a considerable 
decrease, which mainly consists of three items—stationery, £472 ; 
agency and general expenses, £495; and maintenance, £1,119. 
All these are fluctuating items, and next year may take a turn the 
other way. The increases are only £359 for seven items. The 
net result is a decreased outlay of £2,152. In pursuance of the 
policy you have approved for some time past we have added £10,000 
out of the revenue to the reserve fund, which now stands at 
£102,463. We must admit that the provision is only ordinarily 
seme ; I think you will agree with that. We are carrying 
orward a rather larger balance so that there is a nest egg to meet 
h2avier expenses and to preserve the accounts from fluctuation as 
nearly as we can. We are believers in a good, steady, regular 
state of things if arrangements can be made to keep it up. Our 
reserve fund and investments, if sold at last week’s prices, would 
carry £100,775, an increased value of 8} percent. Going into 
detail, the maintenance is very low, without anything having been 
neglected. But, here again, the shareholders must be cautioned 
that a large outlay may at any time have to be made. The altera- 
tions and improvements are small, and the line was in good order 
throughout the year. The duplex system has been applied to 
work either of the two circuits between London and Emden. Our 
requirements were supplied by Messrs. Siemens, and have con- 
tinued to give perfect satisfaction. The result has fully justified 
the prudence of the company in providing them. On the breakage 
of one cable we have been able to do the work practically without 
delay. When the cables were in order there was, of course, no 
work for the duplex. This was made to keep the company in 
advance of all requirements of the traffic. There is nothing further 
to say but to move that the report and accounts now submitted be 


adopted, and that a dividend be declared for the last six months of 

17s. 6d. per share, making, with the interim dividend already 

eg 6 per cent. for the year, and a bonus of 20s. per share, both 
ree of income tax, making in all 10 per cent. for the year. 

Mr. J. Herbert Tritton seconded the adoption of the report. 

Mr. Jackson asked if the directors had any limit in reference to 
the reserve fund? What amount would they consider satis- 
factory? The fund was now nearly 25 per cent. of the total 
capital, and that was satisfactory indeed and beyond requirements 
of assurance. He thought it was rather an evil than a good when 
it reached that point. He thought the shareholders should receive 
more. 

The Chairman said that that question of the amount of the 
reserve fund did not come upon them by surprise. They had 
fully and frequently discussed it among themselves. He quite 
agreed that ordinarily 25 per cent. was a very fair amount of 
reserve ; but there were special difficulties connected with that 
company which led them to consider that they had not yet 
reached the necessary fund. They all of them knew how war was 
threatening in many parts of Europe. Were war to occur they 
would be shut up, because Russia undoubtedly, and perhaps 
Germany, would be closed to them. Therefore they could not fix 
upon any satisfactory amount. They could only say that if the 
world grows, as we hope it will, peaceful, and trade recovers its 
wonted elasticity, they hoped they might be able to divide more 
among the shareholders. Yet he must say that 10 per cent. free 
of income tax, in addition to the reserve, was not an inconsider- 
able kind of dividend. All he could say was that the directors were 
very anxious indeed to be able to divide even up to the hilt, but as 
prudent men they must be allowed to exercise their judgment as 
to when the limitation of the reserve should occur. He hoped 
that expression of opinion would be satisfactory. 

The resolution was carried unanimously. 

Mr. H. Weaver and Mr. A. Delbriick were re-elected directors, 
and the company’s auditors, Messrs. C. F. Kemp, Ford and Co., 
were also re-appointed. 

The Chairman proposed a vote of thanks to the officers of the 
company, which was seconded by Mr. Steffen, and carried 
unanimously. 

Mr. Jackson moved a vote of thanks to the Chairman, which 
was unanimously accorded. ‘The proceedings then terminated. 


The Brazilian Submarine Telegraph Company, 
Limited. 


Tue report of the directors and the accounts for the half-year 
ended 3lst December, 1887, states that the revenue for this period 
amounted to £102,594 9s. 8d., and the working expenses to 
£12,812 lis. 8d. After providing £12,880 Os. Od., for debenture 
interest and sinking fund, and £1,918 1s. 9d. for income tax, there 
remains a balance of £74,983 12s. 3d.; to this is added 
£1,932 12s. 3d. brought forward from 30th June last, making a 
total of £76,916 4s. 6d. First and second interim dividends 
amounting to 239,000 have been paid, and £25,000 transferred to 
the reserve fund, leaving the sum of £12,916 43. 6d. to be carried 
to the next account. 

In accordance with the provisions for repayment of the first 
issue of debentures, dated 3lst July, 1884, 139 bonds representing 
£13,900 were drawn on the 26th April last, for payment at par on 
31st July next. This, with the previous drawing, will make a 
total repayment of £51,000, leaving a balance of £99,000 on the 
first issue of debentures. 

The ss. Britannia, ot the Telegraph Construction Company, was 
employed in January last in repairing the shore end of the Lisbon- 
Madeira 1884 cable, which had been damaged by a severe storm. 
Whilst the ship was at Madeira it was considered desirable to 
remove a fault which existed in the Madeira St. Vincent Cable 
of 1874. Seven miles of entirely new cable have been laid, re- 
placing old cable on bad ground which might have proved a con- 
stant source of trouble in consequence of rocky bottom. ‘The cable 
recovered in deep water during the operations was found, after 
being submerged 14 years, to be in excellent condition, both as 
regards the iron sheathing and the core. 

The various sections of the company’s line are in good working 
order, with the exception of the St. Vincent-Pernambuco 1874 cable, 
in which a fault appeared on the 11th ultimo; this, however, in no 
way interferes with the regular transmission of traffic by that 
cable. The fault being in shallow water some 21 miles from 
Pernambuco, no difficulty is anticipated when it is considered 
advisable to remove it. 


The West Coast of America Telegraph Company, 
Limited. 


Tue balance sheet and revenue account show a gross income of 
£57,893 93. 9d. for the year ended 31st December, 1887, against 
£430,26 13s. 1d. for the previous year. 

After deducting debenture interest and all other charges there 
remained a net profit of £23,114 183. 1d. for the past year, as 
compared with £11,037 3s. for the year 1886. 

Adding the amount of £776 16s. 5d. brought forward, the total 
sum to be dealt with was £23,891 14s. 6d. 

Out of this the following dividends have been paid :— 

In July, 1887 ..... .....0. 43. per share, £6,000 


In January, 1888 ,,,...... 63. - 9, 
£15,000 
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The directors now recommend writing off £1,557 15s. 3d. from 
the value of the repairing steamer “ Retriever,” thereby reducing 
her valuation in the books of the company to £17,500, and to add 
£7,000 to the reserve fund, making the latter £27,000, which 
distribution will leave £333 193. 3d. to be carried forward. 

The increased earnings of the company are due to a large 
increase in the number of messages transmitted and—as far as the 
local traffic is concerned—to a small extent to an improvement in 
the rate of exchange. 

a cables and repairing steamer are kept in perfect working 
order. 


Submarine Cables Trust. 


Tue report of the trustees for the financial year to April 15th 
states that the revenue, including the balance brought forward, 
amounted to £18,044, They regret that the Atlantic cables com- 
petition referred to at the last annual meeting of the certificate 
holders continues, and that, in consequence of the small return 
from their investment in Anglo-American telegraph stock, they 
are unable to meet the coupons of the trust in full as they become 
due. The balance of £1 10s. which was left outstanding on the 
coupons due on April 15th, 1887, was paid on October 15th last, 
and the coupons which became due on October 15th, 1887, were 
liquidated on April 16th last. The expenses of the trust and the 
payments on account of the coupons amounted together to £16,596, 
leaving £1,448 to be carried forward. This balance is equal to 
8s. 6d. per cent., which the trustees propose to pay to the certifi- 
cate holders, with a further amount to be taken from the current 
year’s revenue, as soon as they have sufficient available funds to 
make a substantial payment on account of the overdue April 
coupons. 


London Platino Brazilian Telegraph Company, 
Limited. 


A SPECIAL general meeting was held on Friday last week at Win- 
chester House, Old Broad Street, to consider the proposed agree- 
ment with the Western and Brazilian Telegraph Company. Sir 
John Pender, who presided, moved a resolution approving the 
agreement (the effect of which is set forth in our report of the 
Western and Brazilian Company’s meeting), which, after some 
discussion, objection being taken to the compensation proposed to 
be given to the directors for the loss of their office, was agreed to. 


Panulcillo Copper.— At the ordinary general 
meeting of this company at Winchester House, Old Broad 
Street, Sir John Pender (chairman) said that they had not 
included any earnings of the present year in the dividend to be 
paid. It had therefore really been earned in about one month 
of last year. They proposed a dividend of 2s. per share, and a 
bonus of 2s. per share from the premium which was received from 
the shares of the syndicate. The issue of the new shares had 
enabled the directors to make such arrangements with the French 
syndicate as to place the shares on the French market, which 
would prove an advantageous arrangement to all concerned. It 
was proposed to pay off all the debentures. The production was 
going on at the rate of 3,000 tons per annum, the quantity to 
which they were restricted. The report was adopted, and the 
dividend and bonus declared. 


London Platino-Brazilian Telegraph Company, 
Limited.—A balance dividend of 3s. per share, payable on the 
15th inst., is proposed by the directors, making 2} per cent. for 
the year ended March 3ist. 


TRAFFIC RECEIPTS. 


The Cuba Submarine Telegrash Company, Limited. The number of messages pass- 
ing over the lines of this company during the month of April was 4,684, 

oT ear, e rece 
estimated at £3,300, realised £3566 q 


The Western and Brazilian Telegraph Com , Limited. The receipts tor the 
week ending April 27th, 1888, titer deducting, the fifth of the : 


See to the London Platino-Brazilian Telegraph Company, Limited, were 


The Direct Spanish Telegraph Company, Limited. The estimated receipts for 
of April were £1,800, against £1,681 in the corresponding 


The Brazilian Submarine Telegraph Com Limited. 


PROCEEDINGS OF SOCIETIES. 


The Society of Telegraph-Engineers and Electricians. 
An ordinary ogy meeting of this Society was held on Thursday, 
April 26th, Mr. E. Graves, President, in the chair. After the 
usual formal business, 

The Prestpent said: Before proceeding further with the busi- 


ness of the meeting, I would call your attention to the recent an- 
nouncement of the death of Mr. T. R. Crampton, who was for 
many years a member of the society, and for some time a member 
of our council. Mr. Crampton was an eminent engineer and con- 
tractor, and one of the early workers in submarine telegraphy ; 
and the form of cable intruduced by him in the early days has 
— to exist, and is the type now used throughout the 
world. 

Sir Dovetas Gatton, K.C.B., moved: “That the members of 
this society have learned with deep regret the decease of their 
much esteemed member, Mr. T. R. Crampton, who was intimately 
connected with the establishment and laying of the first successful 
submarine cable, and they desire to offer the expression of their 
sincere sympathy with his widow and with the other members of 
his family on the loss they have sustained.”” Mr. Crampton was a 
born engineer. In the early days of railways he devised a loco- 
motive engine which, to the present day, held its place on many 
railways on the continent. To his great skill the first successful 
submarine telegraph cable laid between Dover and Calais, in 1851, 
was due. 

The motion was seconded by Professor G. Forpes, and unani- 
mously carried. 

The adjourned discussion on Mr. R. E. Crompton’s paper on 
“Central Station Lighting—Transformers v. Accumulators,” was 
resumed, 

Mr. W. B. Esson : Mr. Crompton’s paper would have been much 
more valuable had he confined his attention solely to the experi- 
ence obtained at Vienna, and not adopted figures expected to be 
obtained from a hypothetical case. Accumulators, so far, have 
not given a return higher than 60 to 61 per cent., and seeing that 
they require a charging force of 2°5 volts, and only discharge 2 
volts, it is highly improbable that in actual practice they ever give 
more than 70 per cent., if indeed that figure is ever reached. I 
should not like to put down mains to distribute from four centres 
at an aggregate of 600 volts, at the price mentioned by Mr. 
Crompton, if I had the Bank of England at my back. I agree 
with Mr. Crompton that the cost of alternating current dynamos 
will be more than the £5,000 or so that he has put down. Calcu- 
lations that I have made bring out a total of £7,500, but the type 
may be improved, and cost less inthe future. In working expenses 
I think there is little to choose between transformers and 
secondary batteries. We have no figures yet of the actual cost of 
an alternating current transformer system, and I wish that those 
who are interested in its working would show their coal bills. As 
to reliability also, I think there is very little to chose between 
the two systems. Dynamos may break down in either case, 
and the remedy for that is to have a spare reserve ready. 
Too much has been made of the reliability of the accumulator. 
As to the mains, there are two systems of distribution before us— 
one by mains at low potential, 100 volts, and the other at high 
potential, 2,000 volts. I would view with distrust any ramifica- 
tion of mains placed underground having the high potential of 
2,000 volts, and when transformers are used which distribute the 
current at 100 volts the cost of distribution will be about the same 
as Mr. Crompton puts down for accumulators. The cost of the 
main for charging accumulators, however, is much larger than the 
cost of alternating transformer mains, some six or eight times as 
large, and that is the only material difference in the two systems. 
I have before referred to the use of continuous current trans- 
formers, and pointed out how very easily they can be used in con- 
junction with accumulators. I hope some one will refer to that 
later on. 

Prof. G. Forses: I think that the paper which has given rise to 
this discussion is of a character which ought not generally to be 
read before the Society. It is unfortunate that a paper should 
be given to us based upon a purely hypothetical case instead of 
up2n accomplished facts. -The discussion has taken the form of a 
general discussion upon the distribution of electricity. I am very 
sorry Mr. Crompton is not here to-night, as I particularly wished 
him to hear what I might say. It is extremely unfortunate that 
he did not give us a paper upon the installation which he tells us 
has been so successfully worked; and which would bear out the 
results of the paper itself. He would have been able to give us 
some information about the action of the accumulators used at 
Vienna and Kensington, about the amount of current put into 
them, the amount taken out, and a great deal of other valuable 
information. He may say that we can judge for ourselves from 
the Howell accumulators at Kensington, and that we have every 
facility for doing so; but I have never been able to find the means 
of determining the value of an accumulator from simply looking 
at it while working ata central station. Instead of discussing the 
various “other methods ”’ alluded to at the beginning of his paper, 
he has selected one—as it happens, the least advantageous one— 
that of accumulators. . But if he proved his case in this instance, 
he has not proved the ‘previous assertion, that he sees no special 
advantages of transformers over “ other methods,” because he has 
merely taken the single case of a small station with 10,000 lights 
at a distance of 2,000 yards. I[t does not follow that trans- 
formers would not be the more useful in a larger station 
with a greater number of lights. If he had gone into the 
figures of the numerous other systems there is not the slightest 
doubt in my mind that the system, which is neither the 
accumulator nor the transformer system, found most economi- 
cal would be that mentioned in Mr. Mackenzie’s ex¢ellent 
paper read a short time ago, Mr. W. Stanley's “ auto-converter.” 
As an example of the cost of these different systems of distribu- 
tion I may mention the work which I did two years ago, after I 
had published the theoretical work. I took the special case, in 
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London, of the club district of Pall Mall, and St. James’s Street, 
and St. James’s Square. I got information from all the Secretaries 
of the different clubs as to the number of hours of lighting the 
different rooms, the number of lights in each room, and everything. 
I devoted a considerable length of time, with the assistance of 
Mr. W. H. Snell, to working out the cost of the different systems, 
and I will give the results arrived at. The cost per candle-power 
per annum was, with the simple parallel system, 2s.; the 3-wire 
system, ls. 103d. The multiple series system, 1s. 10d.; the 
multiple seri¢s-system complying with the Board of Trade 
regulations, about 200 volts difference of potential, 23.; the 
simple series system, like Mr. Bernstein’s, 1s. 103d., the secon 
generator system, ls. 10}d., and with secondary batteries, 1s. 4d. 
The chief points in Mr. Crompton’s paper are the two tables show- 
ing the cost of installation, and the cost of maintenance. There 
are distinct errors in them, and I will point out the errors which 
produce the fallacy of the results arrived at. In Table 3, 600 
kilo-watts are given as the maximum. I cannot do better than 
illustrate my remarks on this paper by mentioning the practice in 
America which I have had opportunities of examining in all the 
details in the last few months. It is found most positively that 
the return of the Westinghouse transformer is more than 600 
kilo-watts in the lamps for the indicated horse-power: Mr. 
Crompton for a 600 kilowatt station has demanded 1,450 horse- 
power instead of 1,000 horse-power—that is to say, he has 
added 50 per cent. on to the actual power required as a maxi- 
mum That he would say, was intended for reserve; it is enor- 
mously beyond what the reserve requires. Reducing those 
figures to their proper dimensions also reduces the “ cost of gene- 
rating station, buildings, chimney-shaft, water-tanks, and general 
fittings,” taken for the alternating transformer system at £11,000, 
and for the accumulator-system at £8,000. The cost of “‘ dynamos 
and excitors” is correct in accordance with the American figures, 
including station switches, resistance boxes, volt-meters, ammeters, 
lightning arrester, compensators, synchronisers and spare arma- 
tures, ball-bearings, and brushes. The price of transformers is 
iy as £7,500 instead £4,000. The mains are the point on which 
r. Crompton has made the greatest error ; he has not appreciated 
the value of the transformer system in economising mains. 
his scheme he proposes £20,400 for 22,000 yards of underground 
mains for a wretched station of 10,000 lights. These charging mains 
which carry the current carry only 300 ampéres at the maximum, and 
are we going to dig up wooden paving and concrete, build a trough, 
and put one conductor of half-an-inch diameter at the bottom of 


it? It is simply absurd that we should take a case like that as 


illustrating the way in which the transformer system should be 
applied. If we are to put down such a small station under these 
conditions it most undoubtedly ought to be by overhead wires ; 
but then immediately the cost falls down enormously. But with 
the other systems which are at our disposal—the three-wire system 
and any other—the current is enormous, and is not anything like 
that 300 ampéres, and it would be impossible to put a single con- 
ductor carrying that current overhead. Even in Mr. Crompton’s 
case, in which he is using a potential of 480 volts, a potential 
which he is not allowed to use in this country—which he cannot 
use—the current which he is carrying is 1,500 ampéres, and he is 
u3ing conductors whose sectional area is 2°55 inches; you cannot 
have wires like that slung all the way overhead. Such massive 
conductors must be put underground, and still more would it be 
necessary if a system complying with the Board of Trade reguls- 
tions were adopted. Consequently I reduce Mr. Crompton’s calcu- 
lations for the mains in the alternating system to £6,000. Thus 
I find that the total cost of the alternating transformer system for 
the proposed case is £39,140, instead of £57,440, and thus we have 
the comparison between the alternating and accumulator systems ; 
the cost for the latter being, if we accept Mr. Crompton’s figures 
on all points as being correct, £59,762. Having pointed out the 
sources of error in dealing with the alternating current 
system, I will now point out what are the sources of error 
in connection with the accumulator system, which are suffi- 
cient to throw doubt upon the accuracy of these results as 
regards efficiency. For the combined efficiency of the conductors 
and accumulators, Mr. Crompton says that “for the output of 
2,100 units it will be sufficient to work the generating plant for 
about 5 hours at approximately its greatest rate of efficiency. I 
have had ample experience with this class of plant, and know that 
we can actually in practice produce the electrical horse-power at 
the terminals of the dynamo with the expenditure of 3} lbs. of 
coal.” Good; granted. ‘“ Taking the maximum loss in the accu- 
mulators, the efficiency of the system, that is the electrieal horse- 
power at the lamps, divided by the electrical horse-power at the 
terminals of the dynamo, will not less than 80 per 
cent.; therefore we may say that each unit at the lamps 
can be produced for 5°75 lbs. of coal,” a Board of Trade 
unit for 5°75 lbs., that is, 4°3 Ibs. of coal per horse-power, which 
is simply 20 per cent. added on to the 34 lbs. of coal; 34 Ibs. of 
coal for the work given out at the terminals of the dynamo, and 
only 20-per cent. loss over the whole of the conductors, and that 
is taking into account the working of the batteries as well. He 
has told us in the paper that he will admit a loss of 10 per cent. in 
his charging mains and 4 per cent. in his distributing mains, 
making 14 per cent. As a matter of fact I have worked it out, 
and I find that his charging mains have loss of 12 per cent. 
instead of 10 per cent., which will make 16 percent. altogether. I 
do not know how his distributing mains are worked, and must accept 
his 4 per cent. for them—that is, 16 per cent. out of the 20 per 
cent. is due to the charging mains, and 4 per-cent. loss in the 
efficiency of the accumulators, assuming that he employs accumu- 


lators giving an efficiency something like 96 per cent. Mr. 
Crompton also tells us that the average rate at which the accumv- 
lators are to be able to discharge is 416 ampéres for five hours, 
giving a capacity of 2,080 ampére hours, and they are also to be 
capable of the very rapid discharge at an efficient rate, the enor- 
mous rate, of 1,352 ampéres. In his final table of the working of 
accumulators he puts the depreciation down at 15 per cent., and 
the price at £40. I know of no company who will furnish accumu. 
lators and work them at that rate of maintenance. Mr. Preece 
has told us that with the cells used for lighting his house, which 
are carefully attended to, and which have 16 lbs. active material, 
there is 1 lb. of the active material lost in the first year. At what 
rate the loss goes on in subsequent years, or how many years it 
takes to destroy the cell I cannot say, but I am perfectly certain 
that a 15 per cent. depreciation is not sufficient. Iam perfectly 
certain that if Mr. Crompton had given us the actual facts gained 
at Vienna and Kensington the results would have been totally 
different from what he has claimed in the paper. He says, “ Up 
to a recent date far too much attention has been paid to the 
capacity, and too little to the rate of possible maximum discharge. 
This state of things has lately been remedied, and I am told there 
are several makers of accumulators who can supply them to fill 
the above-mentioned conditions, and at the reasonable price named 
by me in my estimate ” of £40 per cell. That is simply rumour, 
he has been told it. Likewise, the facts stated for the alternating 
current system are stated to have been simply from hearsay infor- 
mation, “for purposes of my comparison I take the system as 
generally described by Mr. Kapp in his paper on transformers, or 
by Mr. Mackenzie in his paper on transformers ; and in an article 
in Industries, dated December 7th, 1887, for which I believe Mr. 
Kapp is responsible, and which gives very complete data on the 
first cost of an installation for 10,000 60-watt lamps, burnt simul- 
taneously.” Thus, undoubtedly, the want of practical experience 
with the alternating current system is the reason why he has fallen 
into the errors which I have pointed out. Iam sorry to see that 
in the early part of his paper Mr. Crompton made a statement to 
the effect that the experience which has been gained in America 
and in other places with the alternating current system “ does not 
help us much in our investigation.” I should say that it would 
help us infinitely more than the reading of any number of papers 
he may have laid hands on. I say that in the few months I have 
been studying the system in America I have gained more prac- 
tical information, such as is applicable to either such a station as 
Mr. Crompton has taken or to any other, than I could have 
obtained from reading the papers of all the authors who have 
written in this country on the subject. Before leaving the ques- 
tion of estimates, I would refer to Mr. Crompton’s remark that “‘a 
great deal of nonsense has been talked about the cost of conductors 
being proportional to the cost of copper ;”’ I dare say that may be 
so, I do not remember it, but do not let us talk any more nonsense 
on the subject. He says that his tables are sufficient to show that 
we must not consider the cost of laying the conductors as in any 
degree proportional to the cost of copper. I say that in overhead 
wires you must consider that it is so, and, while I would not wish 
to see overhead wires laid for a really large installation, still, in a 
small installation of 10,000 lights, I think they ought to be laid. 
When I have dealt with the question of distribution I have 
generally dealt with an installation of 100,000 lamps, and that is 
the size which I hope we shall have to deal with in a town having 
a population of 4} millions. Now let us look at Mr. Crompton’s 
table No. 2, showing the cable dimensions and the cost of laying 
them. There the cost of laying small cables is out of all propor- 
tion to the cost of the copper, but when you come to a cable of 3 
inches section, the cost of laying becomes gradually very small 
compared with the cost of the copper, and the cost of the copper 
and its insulation, when cables capable of carrying the high cur- 
rent required to supply 100,000 lights are required, is nearly equal 
to the cost of laying. It may be taken as absolutely assured that 
the cost of copper is roughly proportional to the cost of laying. 
As indisputable proof of the accuracy of his figures, Mr. Crompton 
says he is prepared to lay down an accumulator system such as he 
supposesat the cost putdown for it. He may be, but he will not have 
the opportunity, as it is not allowed in this country. Iknow plenty 
of people who are perfectly willing to lay down an alternating 
current system to supply such a district for the figure he has 
given, £57,440. It is perfectly certain that that can be done. 
Here my criticism of Mr. Crompton’s paper ends. I intend some- 
time to give somewhere a full account of the alternating current 
system as used in America, and I had thought some account of it 
might have been interesting here to-night. Perhaps I may take 
up a few minutes longer of your time for that purpose. One fact 
occurs to me as bearing upon Mr. Crompton’s estimate for 
attendants at the central station. The cost of keeping up a central 
station in America struck me from a commercial point of view 
more than anything else, there being few men and a small amount 
of labour and supervision employed. Denver, with a capacity for 
7,000 lamps, retains one manager at 150 dollars a month, a 
secretary at 80 dollars a month, and an office boy; it has two 
dynamo attendants, five firemen, two inspectors, who go over the 
lines, and one repairs man. That is a station where coal is used. 
At Pittsburg, Alleghany, and East Liberty coal is not used, but 
natural gas. At such stations one solitary man attends to the 
whole of the boilers for a 10,000 light plant. The natural gas 
and air consumed are led in through pipes controlled by a valve, 
which is regulated by the pressure of steam in the boilers. 
Westinghouse engines are chiefly used, and they are fairly thouy:! 
not very economical; they give but little trouble, and the 
governor, which runs in an oil-bath, is extremely sensitive. The 
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dynamo machines are of quite a different form to those hitherto 
used in this country. I presume we have now given up the use of 
alternating dynamos that have no iron in the armature. There is 
no doubt that the iron in the armature is the essential feature of 
a good altervating current dynamo. The Westinghouse machine 
consists of a large outside ring attached to the framework with 
pole pieces projecting inwa The armature is of the drum 
form, and consists of a large number of thin sheets of metal ; it is 
wound in a special way. -The machine is mechanically and 
electrically excellent. The heating is very little indeed, and the 
exciting power is 2 per cent. of the total power developed. Three 
types of machine only are made, 650 light, 1,300 light, and 2,600 
light. The number of revolutions per minute for the larger 
machine is 1,00C per minute, the resistance of the armature 
‘15 ohm, and the weight 18,000 lbs. Much progress is being made 
with the Parsons generator, which is likely to become one of our 
economical machines. In testing the converters at Mr. Westing- 
house’s works at Pittsburg, I adopted the calorimetric method 
described here some time ago by Professor Ayrton, and which has 
been used with the Gaulard-Gibbs apparatus, and from a 30-light 
machine with a half load I got 95 per cent. My time is now up, 
but 1 would say a word about the manufacture of dynamos 
and converters at Mr. Westinghouse’s establishment. Only 
three types of dynamo and five types of converter are made. 
To make a single converter 10 different machines have to be 
employed, each of which is capable of turning out its parts at the 
rate of from 50 to 100 per day, and by using such machines, which 
are always ready to turn out exactly to scale, the machines can be 
supplied at an extremely low figure. The parts of such machines 
are all interchangeable ; consequently, if a part fails, another can 
be telegraphed for immediately. Some of the smaller parts of the 
Westinghouse system of distribution are now on the table. The 
central station switchboard used in America is small and compact 
compared with the gigantic things used in this country. I have 
also placed on the table a specimen of MacIntyre, the form of 
joint which is used. 

Mr. J. E. H. Gorpon: Thought that sufficient had been said to 
almost pulverise Mr. Crompton, but no doubt if that gentleman 
had been present he would have taken a different view. To clear 
up some of the points as regards actual practice he would quote a 
few extracts from an agreement entered into between his Company 
and Mr. Crompton, but before doing so he pointed out that the 
load diagrams for American installations produced by Mr. Cromp- 
ton exactly coincided with the London experience as they showed, 
when the difference in time between England and America was 
allowed for, that the greatest demand occurred, at about the dinner 
hour when all lights were on. The stars in their course seemed 
to fight against the transformer system which not only possessed 
its inherent defects, but required for its success that overhead 
wires should be run, but that an E.M.F. of 2,000 volts should be 
allowed, and that all spare gear should be omitted so as to cut 
down the capital outlay to make a good comparison with the 
accumulator system. His experience of the absence of spare gear 
showed that it had a depreciating effect upon the engineer-atten- 
dants. Mr. Crompton was at a disadvantage, as he could not 
quote actual facts without appearing to advertise his own system, 
which was contrary to the spirit in which papers and the discus- 
sions upon them, should be brought before the Society. He him- 
self no interest in any particular apparatus, and could speak 
with less reserve. The contract he had entered into with Mr. 
Crompton, dated 22nd December, 1887, provided that eight 
batteries of 60 cells, and 12 spare cells, making 492 in all should 
be supplied for £3,320, or £6 15s. per cell, but as four of such cells 
would equal one of the cells taken in Mr. Crompton’s estimate, 
£27, should be taken to be compared against his quotation of £40 
per cell. The normal discharge of the quarter-cell was to be 105 
ampéres with a capacity of 525 ampéres; they were to be capable 
of discharging at 200 ampéres with a capacity of 375 ampéres ; the 
efficiency at 105 ampéres to be not less than 75 per cent., at 75 
ampéres not less than 85 per cent., and at 45 ampéres not less 
than 90 per cent. Any insufficiency was to be met by the con- 
tractors at their own expense. The contract was for five years, 
the cells to be kept in all respects equal to new for 12} per cent. 
upon the contract price. 

Mr. SeLton : Congratulated Mr. Gordon for having entered the 
breach as an advocate of secondary batteries. He had never heard 
such a one-sided discussion before at a meeting of the Society. 
Professor Forbes had critised the figures given by Mr. Crompton 
so unfavourably as to make transformers appear relatively far 
more economical than accumulators. Overhead wires would not 
be tolerated in this country, and having been in the United States 
not many months ago, he knew that the alternating currentsystems 
there were carried out only because the Americans accommo- 
dated themselves to circumstances which were simply not admis- 
sible in England. No sane engineer would attempt to lay down 
overhead mains to supply an installation of 100,000 lights, and 
there was no experience to show what would be the condition of 
such a system when ramified right and left underground. Mr. 
Hammond’s experience with alternating currents on an under- 
ground system, supplying a few hundred lights with mains a 
few miles long, did not enable a conclusion to be drawn as to 
what would occur when 100,000 lights were fed. The fact 
that even the most ardent advocates of alternating currents, 

whom Mr. Kapp was, he thought, an instance, were pre- 
pared to adopt batteries when they were sufficiently reliable, 
was an absolute acknowledgement that a system based upon the 
employment of batteries was the ideal system, and an admission 
that the alternating transformer was only a stop-gap system. 
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Secondary batteries had been subjected to much odium, and had 

t into disgrace on account of insufficient attention, because they 

id not change colour or do anything remarkable when goin 
wrong, and therefore the workmen treated them as being al 
right. In the hands of competent men those difficulties dis- 
appeared. He would ask Mr. Crompton what he would do in the 
case of an installation of 100,000 lights as against that of 10,000 
lights which he had calculated for. Would he increase the 
number of local centres placed in series from a single source of 
supply, or have a separate generating station for every set of four 
sub-centres. In the former case the difference of potential would 
rise to something substantial, and the danger of leakage would be 
so great that the charging and discharging must be done at the 
same time; or there must be two sets of batteries, as in the 
B.T.K. system, which did not allow of charging and discharging 
at the same time. If a system of continuous current transformers 
and batteries were used then during the period of medium 
demand, about one half of the time, the whole plant would be in 
operation, but there would be a surplus current which would go to 
charge the batteries ; and during the period of minimum demand 
the batteries would supply the necessary current. Such a system 
had the advantages of storage, motive power, and avoided the 
necessity of having a bulk of batteries to supply the whole of the 
current. Some people might regard one as a harmless imbecile 
for suggesting such a system because the continuous current trans- 
former was a revolving piece of mechanism with the difficulty of 
insulation, and all the rest of it. True, but such transformers 
would not be placed upon consumer’s premises and in local 
centres, which were a necessity whatever the system of distribu- 
tion, it did not matter whether the mechanism was revolving or 
stationary. A little more attention was required by revolving 
apparatus, but there were compensating advantages. He was 
= convinced that a battery system would be the system of the 

uture. 

Mr. Rosert Hammonp pointed out that the systems at 
Brighton and Eastbourne were not the small matters of a few 
hundred lights and a few miles of wire, but should more properly 
be referred to as consisting of a few thousand lights and 22 miles 
of wire, which had been in work for seven years. 

Mr. Bernarp Drake agreed with Mr. Crompton, and said that 
those connected with the construction of secondary batteries were 
indebted to him for the way in which he had pleaded the case, 
though he had brought out a storm of abuse by the unfortunate 
reference to Mr. Hammond’s installations as “‘temporary.”’ Given 
two systems—an alternating current system at 7}d. per unit and a 
secondary battery system at ls. a unit—with the knowledge of 
past experience, he thought that the dearer system would get 
most orders. People took more kindly toa system which had the 
idea of pumping into a cistern from which the supply came. The 
use of batteries avoided a second shift of men and guarded against 
breakdowns ; also the engines could be kept running economically 
at full output, quite apart from the consumption in the light. 
Battery systems must be divided into two distinct classes, those 
in which the system is charged in the daytime and afterwards 
separated from the dynamo and discharged on to the lamps. In 
this case the depreciation will amount to 15 per cent., and the 
efficiency to 70 per cent. The second system is where dynamo 
and cells are run together during the heaviest part of the lighting, 
when the depreciation will be about 7 per cent. and the efficiency 
85 or 90 per cent. There seems to be a prevailing notion that the 
very presence of batteries in the installation involves the loss of 
40 per cent. of all the current used in the lamps. This is not the 
case, it is only the current which goes into the batteries, and is 
reconverted back again that suffers any loss. If a charging 
current of 500 volts is employed there will be no danger to life, 
no loss in conversion of the current used by the lamps to the full 
extent of the dynamo output, there can be no sudden break- 
down, the station can be worked with one shift of men 
and the engines constanly kept going at the point of greatest 
economy. Under these circumstances I cannot but think that 
batteries will compare very favourably with secondary generators. 
Past experience with secondary batteries was no criterion of what 
they were capable of. Past installations had been in the hands of 
people who had no idea whatever of how to use them. That 
batteries would last was clearly shown by Mr. Crompton’s work at 
Vienna; and old E.P.S. cells could be seen doing their work satis- 
factorily in the P. and 0. Company’s offices, where they had been 
fixed and carefully looked after by Mr. C. Hall, he company’s engi- 
neer, for four years. For the present I do not agree with Mr. 
Crompton that in first cost and maintenance they can be 
made to compare with the secondary generator system. Where 
expense is the main object, the district is spread, and large 
halls have to be lit more than private houses, the alter- 
nating system will undoubtedly be most used. The fact that 
the «lternating system was most generally used in America did 
not prove much, because there was only one company in America 
who could make secondary batteries on a large scale, and they 
obtained their knowledge from England but a short time ago. 
When batteries received in America the same attention as trans- 
formers they would achieve as much success as the latter had been 
stated by Prof. Forbes to have done. The question as to which 
system would go ahead in the next few years in England de- 
pended very much upon the spirit and energy of those concerned 
rather than upon the system itself. If the battery system re- 
ceived the same attention as the secondary generator system it 
would hold its own for some time to come. 

Mr. Frank Kina, as the first man in England who put a system 

of secondary battery distribution into practice, at Colchester, had 
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read Mr. Crompton's paper and listened to the arguments with 
much interest. Mr. Crompton might have utilised a higher 
tension for his charging arrangements. He had himself used at 
Colchester an E.M.F of 1,250 volts for 2} years without hitch or 
difficulty, and the cables when taken up were as perfect as when 
laid down. At the residence of Baron Rothschild, Alton House, 
535 volts were supplied through a mile of charging cable under- 
ground, without trouble as regards insulation. Mr. Crompton’s 
provision of only four subsidiary stations was too little ; at least 
10 battery stations were required, though for an area like Ken- 
sington probably six would do, but certainly not four. He wasa 
strong advocate of the storage system, and his experience was that 
reliance could not be placed on the continuous running of any 
dynamo machine. The system must be such that the consumer 
should always have his maximum light available, and there should 
be no risk that the dynamo might fail at the moment of 
maximum load. All statements with regard to the durability of 
storage batteries were based upon batteries which possessed in- 
herent defects, but there was not the smallest reason why a 
battery should not be made in which it would be absolutely im- 
possible for any injurious internal action to take place. The 
deposit of 1b. out of 16 lbs. active material mentioned by Prof. 
Forbes was beside the matter altogether. They did not put just 
enough active material into the cells to give the durability 
wanted ; sometimes it was four or five times as much. Engineers 
whe proposed using storage batteries would come to grief if they 
attempted to charge a number of them in parallel. Storage cells 
must be charged in series, so that they should all receive an 
identical charge. He agreed with Mr. Crompton’s proposal to use 
brick trenches, for he had used them at Colchester, and they 
remained as good as when first laid. 

Mr. Stuart Russet. pointed to successful instances of under- 
ground cables having been laid. Early failures were due to in- 
sufficient insulation, and the cables were often defective before a 
current had been sent through them. Underground cables were 
used for the A.T. system in Philadelphia, which had not’ been 
referred to by Prof. Forbes, and it was stated in a recent discus- 
sion at Pitsburg that some 15 miles of underground conductors 
were working with very satisfactory results with the alternating 
current system. At Milan cables were used for 1,500 volt con- 
tinuous, and 2,000 volt alternating, current circuits. In the sewers 
in Brussels some five miles of cables worked satisfactorily with 
1,400 volts continuous current. The Colchester and Eastbourne 
cases had been already referred to. At Silvertown, experience of 


’ underground circuits extended of five years; the positive and 


negative conductors for arc light circuits lay together in the same 
trench, and no repair had been necessary at all to the cables. If 
a high tension system of any sort were used, no doubt present 
knowledge would enable it to be put underground in such a man- 
ner as to give satisfactory results. He considered that Mr. 
Crompton had been much too liberal in his allowance of copper 
for his mains. 

Mr. C. T. FLEETWoop said that brick subways, 18 inches square, 
were not practicable generally in London streets. In some cases 
it was difficult to get 3-inch iron pipes through, but if the con- 
ductors were well insulated, iron pipes appeared to him, based 
upon his long experience with underground telegraph work, to be 
the proper system. 

The discussion was closed. The Prestpent stated that Mr. 
Crompton would give his reply on May 17th. 

The meeting then adjourned. 


Physical Society, April 28th, 1888, 
Prof. Rernop, F.R.S., President, in the Chair. 


Messrs. W. H. Snell and A, W. Slater were elected members of 
the Society. 

The following communications were read. “On electromotive 
force by contact,” by Mr. C. V. Burton, B.Sc. The object of the 
paper is to discuss the seats of the electromotive forces developed 
by the contact of conductors. By considering the distribution of 
electricity on the surfaces of the conductors, and from the fact 
that the potentials throughout their masses are constant, 
except about a thin layer near the junction, the author deduces 
that the molecular action which gives rise to a contact E.M.F. be- 
tween two conductors is confined to the immediate neighbourhood cf 
the junction. 

If £ be the contact E.M.F., and m the quantity of electricity 
which passes across the junction when two metals originally at the 
same potential are placed in contact, it is shown that the work 
done is © m, half of which is spent in producing heat, and half in 
raising the potential energy of the system. Since the conductors 
are supposed to be kept at a constant temperature, and the action 
which gives rise to the E.M.F. is confined to the immediate neigh- 
bourhood of the junction, the molecular energy must be absorbed 
at the junction. By supposing the surface of contact very small, 
and the capacity of the system large, it is shown that heat and 
chemical action are the only kinds of energy which fulfil the re- 
quired conditions of supplying an indefinite amount of energy. 
Hence for substances chemically inactive, the true contact E.M.F. 
is equal to their coefficient of the Peltier expressed in absolute measure ; 
and for substances chemically active, but devoid of Peltier effect, 
the E.M F. is equal to the energy of combination of one electro- 
chemical equivalent. 

Since métal-metal contacts can only be the seats of Peltier 
E.M.Fs., it is inferred-that the apparent contact E.M.F. (measured 
inductively) must be due chiefly to air-metal contacts. 


A list of analogous properties of Peltier and chemical E.M.Fs. 
is given in parallel columns. The results of some experiments on 
the contact E.M.F. of glass and ebonite with mercury are tabu- 
lated; but they are very irregular, and the author concludes that 
there is no true and defini‘e contact E.M.F. between conductors 
and non-conductors. 

Profs. Ayrton, Schuster, Thompson avd Perry discussed the 

ints raised, and it was considered that direct experiment on con- 
tact E.M.F. in a very perfect vacuum could alone decide the 
questions. 

“On a theory concerning the sudden loss of magnetic proper- 
ties of iron and Nickel,” by Mr. H. Tomuinson, B.A. Experi- 
ments by himself and other observers have shown that the tem- 
peratures at which iron and nickel lose their magnetic properties 
depend on the specimens used and the magnetising forces 
employed; but the temperature at which they begin to lose these 
properties are definite, for nickel about 300° C. and iron about 
680° C. The author’s own experiments on “ recalescence of iron ” 
show two critical temperatures, and Pinchon has shown by calori- 
metric measurements that between 660 and 720° C., and between 
1,000 and 1,050° C., heat becomes latent. All these facts seem to 
indicate a molecular re-arrangement about these temperatures. 
In his proposed theory he assumes that the molecules of iron, say, 
contain magnetic atoms capable of motions of translation and of 
rotation. These tend to form closed magnetic circuits, but at 
ordinary temperatures are unable to do so on account of the close 
proximity of their centres. On raising the temperature their 
centres are further separated, till at about 680° C. their polar ex- 
tremities rush together, forming complete circuits and exhibiting 
no external magnetic properties. On cooling down the centres 
approach until the gravitation attraction overcomes the magnetic 
attraction of their poles, when the magnetic properties reappear. 
Prof. Ayrton asked whether the author had made experiments on 
the reappearance of magnetic properties when raised to a white 
heat, and Prof. Thompson enquired whether cobalt had been tested. 
Both questions were answered negatively. : 

“ Note on the graphic treatment of the Lamont-Frolich formula 
for induced magnetism,” by Prof. S. P. Tuompson, D.Sc. The 


formula referred to is N = N = S, where nN = total induction 


when saturated, ny = induction due to si ampére turns, and ) = 
value of s i, which makes N = 3 N. Simple geometrical construc- 
tions are given for plotting the curve when wn and b are known, 
and for finding n and b when two pairs of values of N and s i have 
been determined. 

The use of the formula is shown to be justified in practice, for, 
as pointed out to the author by Prof. Perry, the curves connecting 
permeability, vu, and induction 8, are straight lines from B = 7,000 
to B = 16,000, between which dynamos are usually worked. A 
method of pre-determining n and } is given for magnetic circuits 
of known form and materials, thus removing the objection often 
urged against. the above formula, viz., that, it involves two con- 
stants which had to be determined after the magnet was made. 
Two other “ Notes” by the same author were postponed till next 
meeting. 


NEW PATENTS—1888. 


5870. “ Improvements in electric batteries.” R. Ravuscnke. 
Dated April 20. 

5898. “ Imprevements connected with telegraph apparatus for 
communicating between one part of a navigable vessel, and 
another or others.” W.CHapsurN. Dated April 20. 

5899. ‘‘ Improvements connected with ships’ engine room tele- 
graphs.” W.Cuappurn. Dated April 20. 

5900. ‘“ Improvements connected with mechanical telegraphs 
for use in navigable vessels.” W.CHappurn. Dated April 2U. 

5911. “ Improvements in railway rolling stock and in the 
arrangement of switches, and of motors for electrically propelling 
same.” M.H.Smrrn. Dated April 20. 

5913. “Improvements in electric telegraph, telephone, and 
electric light insulators.” A. W. Heavistpe. Dated April 20. 
(Complete.) 

5922. Improvements in connections especially suitable for 
joining electric conductors.” G. Stuart. Dated April 20. 

5937. “ Improved galvanic salts.” A. CoLuinaripge. Dated 
April 21. 

6075. “New and improved method of heating by means of 
electricity.” E.E. Ries. , Dated April 24. (Complete.) 

6093. “Improvements in ‘Morse inker’ apparatus for tele- 
graphic purposes.” F.Jacoz. Dated April 24. 

- 6157. “ Improvements in lanterns for electric arc lamp;, and 
in posts or columns for supporting the same.” R. E. Keev. 
Dated April 25. (Complete,) 

6184. ‘Improvements in telephones.” M. RupDLE. Dated 
April 26. . . ” 
’ 6191. “ Mode of preparing carbons for electric lighting. 
C. A. J. H. Scurozper. Dated April 26. (Complete.) 

6214. “Improvements in laying underground electric con- 
ductors.” C. W. Farquaar. Dated April 26. 
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ABSTRACTS 
OF PUBLISHED SPECIFICATIONS, 1886. 


‘ 16273. “ Improvements in dynamo electric machinery.” E. 
Desroziers. Dated December 11. 1s. 3d. Consists essentially 
in winding, coiling, arranging and connecting the sections of the 
induced parts (or parts in which the induced currents are pro- 
duced, consisting of plates, bars, rods or wires arranged in layers 
or coiled or twisted together) in the form of a simple zigzag, or 
acompound zigzag, or simple and compound zigzags combined, 
being arranged side by side or overlapping or imbricated and 
arranged preferably flatwise at the induced parts being folded 
over or bent in such a manner as to lie preferably at the inter- 
mediate junction or connecting parts, which may be of different 
material from the induced parts, and may be of any suitable poly- 
gonal angular curved or other form being turned down (flatwise 
or imbricated) on the surfaces of the support, and superposed or 
laid one over the other. The claims are 15 in number. 


1887. 


1654. “An improved method of closing or sealing secondary 
battery cells.” W. Krinastanp. Dated February 2. 8d. Claims :— 
1. The closing or sealing of secondary battery cells in and by the 
employment of a double cover or covers, with elastic insulating 
material between same, together with the means for making and 
protecting the connections with the terminals, all substantially in 
the manner, and for the purposes described and illustrated with 
reference to the drawings. 2. In secondary battery cells, the 
employment of a tube or tubes, and a cap or caps, together with 
a washer or packing whereby gas without liquid can escape from 
the cells, substantially as described and with reference to the 
drawings. 3. The construction of secondary battery cells, where- 
by the same are closed or sealed from the escape of liquid, while 
provision is made in same for the escape of gas, all combined, 
arranged and constructed substantially as described and illustrated 
with reference to the drawings. 


2851. “ An improved automatic switch or cut-out for electrical 
circuits.” T. Parker. Dated February 24. 8d. Consists in 
the construction and use of a compound electro-magnetic device, 
one part of which operates to open or close a circuit as may 
desired. The compound electro-magnetic system or device consists 
of two opposed electro-magnets, the poles of which are so formed 
that the pole pieces of one pair oppose the pole pieces of another 
pair; two of the contiguous pole pieces are hinged or similarly 
connected together. One of the electro-magnets is secured to a 
base-board or suitable foundation while the other is free to move 
through a small angle so that its pole piece may approach to or 
recede from the corresponding pole piece of the fixed electro- 
magnet. The winding of one of the electro-magnets is of thick 
wire, and is included in tha main circuit. The movable electro- 
magnet carries upon its pole piece a contact plate, bar or equivalent 
which is electrically connected to the main circuit, through the 
coils of the electro-magnet wound with thick wire. Upon the 
base board or foundation of the apparatus there are secured 
metallic contact brushes, plates or their equivalent, so arranged 
and constructed that when the movable electro-magnet approaches 
the fixed electro-magnet the contact piece thereon closes with the 
fixed contact pieces and thus closes the circuit. The movable 
electro-magnet or its pole piece is connected to or in} contact with 
a spring, the tendency of which is to pull or force the movable 
electro-magnet away from the fixed one. When the dynamo is 
started, current passes through the shunt circuit only and energises 
the movable electro-magnet, upon which a part of the shunt 
circuit is wound ; the consequent action is to close the movable 
magnet upon the fixed magnet, but this is so far prevented by the 
action of the spring that the contact pieces do not close together 
and consequently close the main circuit, until the dynamo is fully 
in operation or until the E.M.F. of the current is equal to or ex- 
ceeds the E.M.F. of the battery. On the closing of the circuit the 
battery is included in the dynamo circuit, and the current passes 
through the wire on the fixed magnet and energises jt ; as a result, 
the contacts are firmly closed. On the cessation or reversal of the 
current the spring forces or pulls the contacts apart and thus opens 
the main circuit ; on the reversal of the current, the action of the 
spring is reinforced by a reversal of polarity. The claims are 2 
in number. 


3197. “ An improved means of me | the plates in second- 
ary batteries.” Sir Davip L. Satomons, T. Parker, and P. B. 
Etwett. Dated March 2. 6d. Claims :—l. As means for 
separating the plates in secondary batteries; lugs or projections 
cast or otherwise fixed upon or secured to the edges of the plates, 
in combination with insulating distance pieces; substantially as 
described. 2. As a means for separating the plates of secondary 
batteries ; a vulcanite rod suspended between the centres of a pair 
of plates in combination with the lugs or projections on the edges 
of the plates and the distance pieces thereon or therein ; substan- 
tially as described. 


_ 38998. “ An improved apparatus for the application of electric 
light for photographic purposes.” F. J. Cuary. Dated March 
16. 8d. Claim :—The method of diffusing the light by double 
reflectors, that is to say by directing it upon a reflector from 
which it describes an angle of 45 degrees before falling upon the 
person or object to be photographed. , 


4478. ‘ Improvements in the mode of or means for supporting 
or carrying telegraph or telephone wires or lines.” C. MAyNnarp. 
Dated March 25. The inventor provides pipes, troughs or 
containers of metal, wood, or other suitable material in which the 
wires, lines or leads are contained and supported so that they are 
efficiently insulated. These pipes, troughs, or containers are 
affixed to the walls, copings, or other suitable parts of the sides or 
roofs of buildings, or other structures in thoroughfares or other 

laces by means of hangers, straps or other convenient means. 

n crossing from one side of a street to the other or in like situa- 
tions they are brought up to the required elevation and carried 
across overhead clear of traffic. There is 1 claim. 


11448. “Improvements in secondary batteries or electrical 
accumulators.” J.S.SeLiton. Dated August 22. 8d. Claims :— 
1. A compound plate forming a pair of elements or couple for use 
in a secondary battery or electric accumulator, the said couple 
being formed from one integral sheet plate or casting, or from 
parts so attached as to form one plate, the members or elements 
of the said couple being in the same line or plane with each other, 
or ay so, substantially as described and illustrated in 
the drawings. 2. In secondary batteries or electrical accumulators, 
the combination of two or more enclosing cells and two or more 
plates in each cell, each positive element in one cell being in the 
same line or plane or approximately so to a corresponding negative 
element forming part of the same plate or sheet in the adjacent 
cell, but each such compound plate not being mechanically con- 
nected in any way to the other plates or elements, whereby any 
pair of plates or elements may be removed without disturbing the 
other plates or elements, substantially as described. 3. A second- 
ary battery or electric accumulator consisting of the combination 
of parts constructed and arranged as described and illustrated in 
the drawing. 


15099. ‘ Improvements in the transmitting and receivin 
apparatus of type printing telegraphs.” A.Le Neve Foster an 
W. S. Sretses. Dated November 5. 1s. 1d. Claims:—In the 
receiving apparatus of type printing telegraphs :—1. The arrange- 
ment of mechanism whereby either of two type wheels fixed on the 
same axis can be printed from at pleasure, the printing block 
being made to take up one or other of two positions on the 
impression lever to force the paper on to the required type wheel, 
without moving the said wheels in the direction of their axis, 
substantially as described. 2. The means for supplying and 
distributing the ink, consisting of a band impregnated with any 
suitable ink and traversing between the type wheels and the tape 
on which the message is to be printed, substantially as described. 
3. The general arrangement and construction of receiving appara- 
tus, substantially as described and shown in the drawings. In 
the transmitting apparatus of type printing telegraphs :—4. The 
arrangement whereby the unison or spacing key is caused to send 
a current of increased strength into the line, substantially as 
described and for the purpose specified. 5. The combination of 
the commutators with the keyboard for sending a series of cur- 
rents alternately in opposite directions into the line or local relay 
circuits, substantially as described. 6. The general arrangement 
and construction of transmitting apparatus, substantially as 
described and shown in the drawings. 


16406. ‘Improved system of telegraphic transmission and 
apparatus therefor.” P.B.DeLany. Dated Nov.29. 1lld. The 
primary object of the invention is to provide such an automatic 
system involving the use of a Morse key. In the improvement 
also means are provided for eliminating static effects from the line 
after each impulse, so that succeeding impulses will not encounter 
even the weak discharge arising from a dot. The invention also 
contemplates certain improvements in the manner of driving the 
apparatus. The claims are 13 in number. 


16728. ‘Improvements in the manufacture of incandescent 
electric lamps.” <A. Heintz. Dated Dec. 5. 6d. Claims :—1. 
The improvement in the manufacture of incandescent vacuum 
lamps, which consists in forming a large opening in the bulb 
opposite to the neck of the lamp, introducing the carbon with the 
leading-in wires attached through this opening, and closing the 
opening again, all substantially in the manner described. 2. The 
improved incandescent electric lamp constructed substantially in 
the manner described. 


CORRESPONDENCE. 


Long-Distance Telephony. 


Through the courtesy of Mr. H. F. Jackson, of the 
National Telephone Company, I recently had the plea- 
sure of speaking over the Sheffield to Manchester and 
Liverpool trunk line, distance 144) miles. Only 35 to 
40 seconds elapsed before I was in direct communica- 
tion with Manchester, and after finishing conversation, 
I was switched on to Liverpool in about the same space 
of time. ‘To both places the conversation was carried 
on just as easily as if we were only a mile distant. I 
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was also in communication with Leeds and Bradford 
| in similar time. I remarked the easy and rapid man- 
ner in which the switching was carried out to each 
¥ | town. Having been district manager for the National 
| Telephone Company’s Nottingham division fora period 
i} of seven years, I can speak from experience upon this 
i subject. I failed to find the slightest interruption from 
i induction influence. I understand that the longest 
| trunk line in Great Britain is from Sheffield to Fleet- 
wood. 

i As soon as Sheffield is in communication with Not- 
tingham, and this line is now being built, the distance 
from Nottingham to Liverpool will exceed 200 miles as 
the line will run. Birmingham is also being connected 
i with Nottingham and with Sheffield and North York- 
4 shire, via Derby and Chesterfield. Such communica- 
i tion to these important centres must be a great boon to 
the commercial community generally. I may also 
mention the service from Glasgow down the West 
Coast and to the Scottish capital is most excellent. 

A few weeks since I also had the pleasure of speak- 
ing over a long trunk line of the Western Counties 
Telephone Company, by the kind permission of Mr. H. 
F. Lewis, the general manager, Bristol, between that 
ancient city and Llanelly, South Wales, distance 128} 
q miles, including a cable across the Severn bridge. 
q Particulars of towns and distances are given below. 
I was in communication with Swansea within one 
minute, when after conversation I was asked to be 
switched on to Llanelly. This occupied about 45 
seconds. The communication was perfect in every 
respect, 

t The following are the trunk lines, &c., of the West- 
ern Counties Company :— 


From To Remarks, 
Miles. 

| Bristol ......... j 14 : 
| Do. ooo | Gloster ......... | 89 { — & Severn 
Do. Newport ...... | 523 Do. do. 
Do. | Pontypridd .... 78} Do. do. 

Do. .. | Briton Ferry... 111} Do. do. 

Do . Swansea......... 1164 Do. do. 


Do. ... | Merthyr........./ 16 
Newport ...... Pontypool ...... | 11 | Nowin course of erection. 
Do. «| Aberyschan ... 14 Do. do. 
Do. ... | Tredegar ...... | 23 | Do. do. 
Bournemouth | Poole ............ | 6 
Torquay ...... Newton Abbott 6 
Do. ... | Paignton ...... 2 
Do. ove | SOCIO sesccccee 10 | Now in course of erection. 


Length of cable at Severn Bridge is 


armour-plated in canal 170 yards, 
Lead covered on bridge... 220 
1,320 yards. 


Mr. Lewis states that the longest distance spoken by 
them is from Bath to Llanelly,a wire mileage of 142 
miles. The speaking was in every way perfect, an 
commercially good. 

I must not forget, also, that I had the same plea- 
sure extended to me by Mr. C. B. Clay, the general 
manager of the Northern District Telephone Company, 
Sunderland, whose trunk line system I also give below. 
I found the switching similar in space of time as over 
other systems. I failed to observe any induction over 
any section of the trunk lines which are erected on the 
twisted metallic circuit system. The wires in York- 
shire and Lancashire, however, are all single, and at 
the time of my trial were perfectly quiet, though I 
am informed that there is generally some induction 
disturbance, though so slight as to be of no practical 
consequence. 

While speaking between Sunderland, Newcastle, 
Middlesbro’, Darlington, and intermediate stations a 


heavy thunderstorm was reported from these stations, 
but no interruption was observable, and the conversa- 
tion, switching, &c., was carried out without the 
slightest difficulty. 

The following are the trunk lines of the Northern 
District Company. 


From. To. Miles. Remarks, 
Sunderland ... | Durham oon 8 Twist system. 
Do. ... | Middlesboro’... | 40% Do. 

Do. ..- | Hartlepool ... | 25} Do. 
Do. ... | Stockton .-. | 363 Do. 
Do. «| Darlington ... | 48} Do. 
Do. ... | Newcastle ...| 14 Do. 
Do. ... |S. Shields... | 21} Do. 
Do. ... | Blyth... | 33 Do. 
Do. _... | Middlesboro’.../ 68 | { NoCoastle 


The National Telephone Company for their local ex- 
changes for the past five years or more have used bronze 
wire manufactured by the Phosphor Bronze Company, 
and similar wire is now and for some time past has been 
exclusively used by the Western Counties, South of 
England, and Northern District Companies for local 
service, and I understand has given unvaried satisfac- 
tion, it having great tensile strength, resistance to 
oxidation and elongation (the tensile strength of 
bronze wire not being mechanical, after a heavy fall of 
snow or other strain on the wire, it recovers its normal 
position which copper or other wire fails to do), and 
consequently where copper wire is used the cost of 
maintenance is much heavier, apart from the incon- 
venience caused to subscribers by the lines being 
frequently interrupted, as the so-called hard drawn 
copper in long spans has simply a mechanical strength, 
and being erected in long spans such as it is impossible 
to prevent in towns, it gradually loses its strength, 
whereas bronze wire after being erected years remains 
the same. Mr. Preece’s paper on “Electrical Con- 
ductors,” read before the Institution of Civil Engineers 
on December 4th, 1883, touches upon this point.* 

James 0. Fry. 
May 1st, 1888. 


Electrical Quackery. 


I am a subscriber to your admirable paper, and your 
letters exposing the tricks of the electric quacks has 
pleased more than most of your articles, and taking 
what you there said as your opinion, I was rather sur- 
prised to find the enclosed handbill in my last No. 
If this was put in in your office, it is hardly consistent ; 
and if not, 1 think you should put a stop to such tricks 
by your agents. This paper placed on the table of our 
Working Men’s Institute, and of course more people 
knowing your opinion on the quacks, will conclude 
this must be a bona fide article, when you advertise it. 

W. Nicholl. 

Belfast, April 27th, 1888. 


[We beg to call Mr. Nicholl’s attention to a “leader- 
ette” in our issue of April 20th, in which we disclaim 
any knowledge of the manner in which such loose 
advertisement sheets find their way into the ELEC- 
TRICAL REVIEW. We also asked our readers to assist 
us in tracing the source from whence they emanate. 
Our correspondent may always assume with perfect 
confidence that any leaflets found in the body of the 
REVIEW are placed there by some enterprising news- 
vendor, whom we have not yet been able to detect, and 
who is presumably in league with those whose names 
appear in the advertisements. Mr. Nicholl would also 
do us a favour by explaining to the members of his 
institute that we should unhesitatingly place the appa- 


* See Review for December 22nd, 1883, pp. 477, 478.—Ebs. 
Exec. Rev. 
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ratus shown in the advertisement returned to us in the 
category of those appliances on which we have already 
expressed our opinion.—Eps. ELEC. REV. ] 


“ Re” enclosed quackery circular, wrapper, &c., all 
of which speak for themselves, I can only help you so 
far as explaining that the number and enclosure were 
received together at a Liverpool newsagent’s, and posted 
on to me, a weekly course. I have written my corre- 
spondent on the matter, and requested him to notify to 
the seller that if any such thing occurs again he will 
discontinue his custom for that and all other papers at 
that shop. I think if this course were adopted gene- 
rally, it would have the desired effect in thwarting the 
dishonest distribution of these pieces of imposture. 

My belief is that the “worthy”(?) doctor has an 
arrangement with some provincial agents who should 
distribute, but adopt this dodge to relieve themselves 
of boys’ wages. I shall be glad to see an acknow- 
ledgment of this in your next. 

J. G. Riddell. 


Manchester, April 27th, 1888. 


[The inserted matter received by Mr. Riddell is pre- 
cisely the same as that complained of by Mr. Nicholl. 
The foregoing explanation may be the correct one, but 
if so, it unfortunately applies to London likewise. Our 
correspondent could, however, we think, obtain redress 
from the agent for the overcharge. Will each of our 
correspondents send the names of the agents from 
whom they procure copies of the REVIEW ?—EDs. 
ELEC. REV. ] 


The Brooks Underground System. 

Iam in receipt of the JOURNAL for February 10th 
containing a sermon written for my benefit by your 
correspondent “ Underground.” He takes his text from 
the book of Joshua, an American philosopher, familiarly 
known as “ Josh Billings.” He does not give his exact 
words, which should read thus :—“It is better to not 
know so much than to know so many things that are 
not so.” Your correspondent states that he is suffering 


from “ overburdened brains.” This statement is un- . 


necessary—the article itself shows it. He quotes me 
even less correctly than he does Josh. He places his 
text at the conclusion of his sermon, which is irregular, 
and every line in it shows that he is suffering from a 
severe malady—in this country known as softening of 
the brain. 

I will return the compliment and write him a short 
sermon, and take for my text the words of an English- 
man, Thomas Gray, ‘“‘ Where ignorance is bliss ’tis folly 
to be wise.” ‘ Underground” does not like a system 
which demands “an average of eighteen splices to one 
and one-third miles.” I might have stated that when 
we brought the pipe to the railway stations we were 
obliged to continue it to the top of the buildings, upon 
which there is a cupola for the purpose of bringing in 
overhead wires. These buildings are very high, and 
where it was necessary to turn a perfect right angle 
splice boxes were placed, three in one station and four 
in the other. Then along the route splice boxes were 
placed convenient to signal towers. The length of the 
cable varied from 400 to 1,000 feet. “ Underground ” 
does not like Dr. Cresson’s method of testing. Dr. 
Cresson says when charge and discharge are alike it 
denotes high insulation. Culley says it shows that in- 
sulation is perfect. Culley goes further than Dr. 
Cresson. Take the average of a series of charges with a 
scale so set that the reflection from the mirror can be 
thrown the full length of the scale, then arrange the 
connections so that you can throw the reflection in the 
same direction by discharge, and take the average of 
these and find them toequal or nearly equal the average 
of the charges, and we think it denotes high insulation, 
but not, as Mr. Culley says, perfect insulation. We 
take a series of charges and note the deflection ; we take 
another series and insulate for ten minutes, and re- 
charge and note the deflection, and call that the per- 
centage of the first charge, and with this percentage for 
margin calculate the time that it will fall to half-charge 


by the use of logarithms, or charge and discharge and 
note the deflection, charge again, insulate for ten 
minutes, and discharge, and thereby ascertain the per- 
centage of leakage. A discharge instantaneously follow- 
ing the charges throws the deflection off the scale, and 
in the wrong direction, and “ Underground” has no 
reason to believe that Dr. Cresson worked that way, 
which is evidence that his brain trouble is deep-seated. 
The next paragraph refers to “fruity old port.” He 
does not say that the doctors recommend it for brain 
trouble—I infer that they do. “Underground” does 
not understand some of the technical terms of our 
American “ scienticulists,” one of which is “ cross-talk ;” 
he evidently believes it to be the conversation of a sub- 
scriber while in a fit of bad temper, and that at first 
seems reasonable, for there is a great deal of that kind 
of bad feeling exhibited by people who speak into the 
transmitter, and they undertake to emphasise their 
vigorous language by giving the transmitter a sound 
pummelling with their fist. But that is not the true 
meaning of “cross-talk.” When properly translated 
into the English language of our cousins abroad it 
simply means “ eavesdropping ” or “ overhearing.” He 
says he “should like to know the comparison between 
the resistances of the telephone transmitter and re- 
ceiver and the resistance of the line.” We used no 
transmitter, but two of Siemens’s receivers, each of 
which had a resistance of 250 ohms; but as we used 
the same instruments in each of the experiments it is 
immaterial what their resistances are, and ‘“ Under- 
ground ” will be of the same opinion if he ever recovers. 

I have read the balance of “ Underground’s” article, 
and can make neither head nor tail out of it. A thought 
has come to me that his disease might be contagious, 
and I will only say that my next note will refer to 
**Conductor,” when I shall choose another text. 

D. Brooks. 
Per L. 

P.S.—Since the foregoing was written the JOURNAL 
of the 17th has been received, and | find that I am being 
kicked by two others. I will attend to them in due 
course of time. D. B. 


Magnetic Resistance. 


With reference to Mr. Swinburne’s letter in your 
issue of the 20th inst., there are a few points on which, 
{ think, we do not quite understand each other. I 
will endeavour to make my own meaning clear. 

In order that the resistance of a conducting circuit 
in a conducting medium may be definite, it is neces- 
sary to define the position of the seat of the E.M.F., 
and some particular section of the circuit, the current 
through which we wish to consider. Take, for 
example, the magnetic circuit of adynamo. Here the 
seat of the magnetomotive force is in the magnet coils, 
and the section of the circuit to be considered is the 
axial section of the armature perpendicular to the lines 
of force. Hence all the lines of force passing through 
the armature pass also through the magnet core. The 
section of the stream of induction at any point may be 
found by leakage experiments, and the resistance 
calculated from a table of permeabilities, or more 
simply by Dr. Hopkinson’s graphic method. 

Next with regard to dimensions. Here Mr. Swin- 
burne has quite missed my point, which was merely to 
show that non-identity of dimensions was no great 
objection, otherwise the corresponding electrical terms, 
derived from hydrokinetic analogies, must be rejected 
also. I quite admit the analogy between permeability 
and inductive capacity, but see no practical advantage 
in it ; except, perhaps, that no idea of continuous dissi- 
pation of energy is suggested. On the other hand, 
there are objections that I shall refer to later on. 

I cannot agree with the statement that the dimen- 
sions of a quantity do nof depend simply on the nature 
of it; if they depend on anything else, such as the 
units employed, the whole system is meaningless. 
This confusion arises from the identity of terms for 
quantities which are not identical, eg., electrostatic 
and electro-magnetic electromotive force. 
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With reference to “magnetising force,” Mr. Swin- 
burne, of course, uses it in its usual sense, and there is 
danger of confusifg it with magnetomotive force. It is 
therefore better to use the term “ magnetic intensity ” 
which Maxwell sanctions, though he generally uses 
“magnetic force.” Electromotive force is occasionally, 
and loosely, used by Maxwell in the sense that Mr. 
Swinburne uses it ; but he expressly defines it as “ line 
integral of electric intensity.” We therefore have 
electric or magnetic intensity for rate of decrease of 
potential, and their line integrals, electromotive and 
magnetomotive forces, for difference of electric or 
magnetic ‘potential. Thus all chance of confusion is 
avoided. 

In speaking of the necessity for the idea of magnetic 
resistance, I merely mean the idea of a fall of poten- 
tial depending on, but not necessarily proportional to, 
the induction, and different in different substances. I 
think few will deny that the term resistance suggests 
this more forcibly than any other. 

The great objection to the electrostatic analogy is 
that there is nothing in magnetism corresponding to a 
charged conductor, all the lines of force being closed 
curves. This, I think, is fatal. 

In conclusion, I would say that the main thing to be 
guarded against is the idea that resistance necessarily 
implies continuous dissipation of energy. There is 
elastic as well as frictional resistance, using the term 
in its widest sense. If this is borne in mind the “idea 
of a negative resistance” loses all its terrors, and 
merely suggests permanent set. 


April 30th, 1888. 


R. H. Housman. 


Mr. Sprague on His Defence. 


I do not think any useful purpose can be served by 
my attempting to deal with the very long communica- 
tion from Mr. Sprague, of. New York, which you 
published in the REVIEW of the 6th ult. I fear that 
nothing less than an enforced idleness, such as Mr. 
Sprague devoted to the writing of his letter, would be 
necessary to enable the subject to be fully dealt with. 

It is to be regretted that Mr. Sprague’s illness and 
other causes prevented him from discussing the subject 
at the end of 1886, when it had a certain amount of 
freshness. 

My own part in the discussion has never been very 
important, and consisted mainly in drawing compari- 
sons between certain theories and principles which were 
old and well known in this country, and similar theories 
and principles which were then being introduced as 
“ American novelties.” If the discussion is not con- 
sidered to have fully brought out all the facts, it is for 
the English and American claimants to the said theories 


* and principles to continue the argument. 


On the broad basis of the most suitable construction 
for motors—the only question with which personally I 
am concerned—I am glad to find that Mr. Sprague and 
I are of one opinion, and I must congratulate him on 
the amount of practical application which has been 
found for his machines. 

W. M. Mordey. 


May 1st, 1888. 


Tests for Earth Resistance of Telegraph Lines and 
Lightning Conductors. 


I am much obliged to Mr. F. H. Pomeroy and to 
Mr. Geo. Edwin Fletcher for drawing attention in your 
journal to simpler methods of testing earth resistances 
than that detailed by me in our (Munro and Jamieson’s) 
“ Pocket Book of Electrical Rules and Tables.” No 
doubt we shall try to take advantage of their sugges- 
tions in the 6th edition. 

’ In Mr. Fletcher’s letter (April 27th, p. 464) he uses 
the letters A, B, Cand D, no doubt very good letters, 
yet it would be well if electricians could agree to adopt 
‘some uniform system of denominating successive re- 
Sistances. Doubtless this matter is receiving due atten- 
tion from the Committee of the Society of Telegraph 
Engineers and Electricians appointed some years ago 


to determine a uniform and rational system of nomen. 
clature and notation ? 

Referring to Mr. Fletcher’s figure, as well as to that 
in Munro and Jamieson’s Pocket Book, page 182 : 

Let 7, = resistance of the leading wire to earth, E,. 

Let E, = resistance of the earth to be determined. 

Let E, and E, = the resistances of the two other 
earths including their leading wires, 7, and /, (their 
individual values not being required). 

Let R,, R,, R; = the respective resistances unplugged 
in the 3rd or adjustable arm of the Wheatstone bridge 
multiplied by the ratio ; of the bridge arms used /), 
each case (when measuring the resistances between 
earths, E, and E,, E, and E;, E, and E;). 

From these the following equations are found : 


(1) BR, = 1, + E, + E, hence (4) E, = R, — J, — E, 
(3) R; = E, + E;. 
Substituting the values for E, and E,; from equations 
(4) and (5) in equation (3), 
R; => E, + E; 
we have R; = R, — 1, — E, + R, — E, 
R; = R, + Ry — 25, 21, 


Hence g, = +3: — — 21, 
5 
: 2 
or 
2 


In other words half the difference between the sum 
of the first and second, minus the third resistance, less 
the resistance of the lead used, equals the earth resist- 
ance. This rule appears to be nearly as easy and 
quickly applied in actual practice as Mr. Pomeroy’s 
proposed method, which is faulty in this respect, that 
one might place or adopt an earth, y, between which 


- and earth, x, there existed comparatively small resist- 


ance, whereas z might still have opposed to it a high 
earth resistance in other directions. By judiciously 
choosing two independent earths, one is in a better 
position to make more sure of the resistance to the sur- 
rounding earth. 

Is Mr. Pomeroy correct in his foot note (see ELEC- 
TRICAL REVIEW, April 20th, p. 413)? Adopting the 


ratio, +, in the bridge arms, we have :— 


For test 1, 

te; 
For test 2, 


Subtracting, we get 


and not 


as printed. 
Andrew Jamieson, Prof. of Engineering. 


The Glasgow and West of Scotland 
Technical College, April 28th, 1888. 


[Mr. Pomeroy is quite correct ; we have for test 2 
a 
prtr=ut+y, 
and not 
a 
r=Lt+y-7, 
as given by Mr. Jamieson.—EDs. ELEC. REV. ] 
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